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URING the past decade surgeons have 
come to recognize that the state of the 
patient’s protein nutrition is a vital 
factor in deciding the success or fail- 

ure of a major operation (211, 217). That nu- 
merous complications (Table II) follow in the 
train of protein depletion has been thoroughly 
emphasized (71, 108, 143, 178). On the other 
hand, the principles and techniques of protein re- 
pletion therapy have been surrounded by con- 
fusion and controversy. Where one group (217) 
recommends whole protein concentrates perorally, 
another (52, 55) uses huge doses of protein hy- 
drolysates by mouth. Lyons and his associates 
(47) emphasize massive replacement therapy with 
whole blood transfusions, and Elman (71, 72) 
gives 2 liters of protein hydrolysate a day intra- 
venously as a routine measure. 

In the light of these differences among the au- 
thorities in this field, it is not surprising that many 
misconceptions have arisen in the minds of the 
surgical practitioner. Among the more common 
of these erroneous beliefs are the following: (1) 
a total serum protein concentration of 6.0 grams 
per cent or higher rules out protein deficiency; 
(2) a dose of 1 gram of protein per kilogram of 
body weight per day is adequate for repletion 
therapy; G3) caloric requirements may be gener- 
ally ignored in outlining a course of parenteral 
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protein therapy; (4) daily administration of 2 
liters of 5 per cent parenteral protein hydrolysate 
in 5 per cent dextrose solution insures the ade- 
quacy of repletion therapy; and (5) blood or plas- 
ma transfusion alone constitutes good treatment 
for hypoproteinemia. 

The prevalence of these misconceptions has be- 
come evident to us while presenting the subject 
of protein metabolism to matriculates in post- 
graduate courses for surgeons. For this reason 
the attempt has been made to evaluate critically 
the various therapeutic agents (blood, plasma, 
human albumin, protein hydrolysate, whole pro- 
tein cmmennaied and their respective routes of 
administration (oral, jejunal, parenteral). From 
a review of the basic literature certain facts have 
become apparent and these we have tried to syn- 
thesize into a rational program of replacement 
therapy consistent with the present body of sci- 
entific evidence yet practical and applicable to 
surgical practice. 


DETECTION OF HYPOPROTEINISM! 


Whipple (149) has demonstrated that a state 
of equilibrium exists between the serum protein 
and the protein of the tissues. Nevertheless, the 


1A term coined to convey the general concept of protein deple- 
tion (137). “Hypoproteinemia” should be used only to designate 
a subnormal concentration specifically of the blood proteins. 
Since protein depletion can exist without diminished serum pro- 
tein concentration as tested by present clinical methods, there is 
need for a more general term to denote depletion of the proteins 
of the tissue or of the blood or both. 


313 


| 


314 


finding of a “normal” serum protein concentra- 
tion does not rule out a serious degree of protein 
depletion for several reasons: 

1. Depleted patients may suffer some degree 
of dehydration or contraction of the plasma vol- 
ume (47, 157) with a concomitant tendency 
toward hemoconcentration. This obviously would 
serve to mask a low serum protein concentration. 

2. It must be remembered that it is primarily 
the albumin fraction which reflects protein de- 
ficiency (43, 223). The globulins may be increased 
even in the presence of hypoproteinemia, thereby 
giving a deceptively high total serum protein 
concentration (157). 

3. Since normal serum protein and albumin 
concentrations have been shown to occur after 
prolonged periods of semistarvation (104, 122), 
it is possible that,the body attempts under certain 
conditions to bolster the serum proteins at the 
expense of tissue proteins (54, 178). 

4. The routine chemical methods of determin- 
ing the serum protein, especially the albumin 
levels, are subject to a significant range of error. 

With emphasis on the practical limitations of 
blood protein concentration as a gauge of hypo- 
proteinism, studies from this laboratory have 
demonstrated a diminished protein concentration 
in the rectus fascia of 17 patients who suffered 
postoperative wound disruption; yet 13 of these 
patients had serum protein concentrations of 6.1 
grams per cent or higher (137). Others (11) have 
noted “that the ease with which the normal 
plasma protein concentration was restored seemed 
more closely related to the extent of the starvation 
period than to the pretransfusion plasma protein 
concentration.” 

The clinical history and appearance of the pa- 
tient should therefore receive close attention in 
the evaluation of the protein depletion. Unex- 
plained weight loss in a nonobese person means 
protein loss. Certain conditions, listed in Table 
I, are almost synonymous with protein depletion 
and should be treated as such even if the serum 
protein concentrations appear to be normal. 

Although a normal serum protein concentration 
does not indicate normal protein nutrition, a sub- 
normal serum protein level is good evidence of 
hypoproteinism. Normal values by the usual 
clinical methods are: total serum proteins, from 
6.3 to 8.0 grams per cent and serum albumin, from 
3.9 to 5.3 grams per cent (157). In order to in- 
crease the value of these determinations, it has 
been recommended (157) that plasma volume 
studies be done routinely in combination with the 
serum protein determination so as to measure the 
total circulating plasma protein rather than the 
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protein content per 100 cubic centimeters of plas- 
ma. Beling and his associates go so far as to rec- 
ommend quantitative calculation of the degree 
of depletion on the basis of the plasma protein 
deficit. Actually, this procedure is impractical. 
Gibson and Evans (go) and Griffin e¢ al., employ- 
ing a method of measuring plasma volume which 
is more accurate than the one used by Beling, 
found a wide range of values for plasma volume 
as related to weight, height, or surface area in 
normal individuals. In particular, after a study 
of 77 normal determinations, it was found that 
the total circulating protein or albumin per kilo- 
gram of body weight showed too wide a latitude 
of normal variation to be of any value as a gauge 
of protein depletion (97). Henschel and his co- 
workers and Co Tui (54) found that the plasma 
volume was often above normal in depleted pa- 
tients. The total circulating serum protein and 
albumin per kilogram of body weight seemed 
also to be above normal in the majority of the 26 
depleted patients studied (54). 

Furthermore, it has been our experience that 
the standard 10 minute plasma volume method 
(96) may give inaccurate and inconsistent results 
when compared with the more cumbersome dye 
disappearance curve method of Gibson and Evans 
(90). There is certainly not sufficient evidence at 
this time to recommend its use as a routine clin- 
ical procedure for determining the magnitude of 
protein deficiency in surgical patients. Chief re- 
liance must be placed upon the history and nature 
of the disease and the clinical appearance of the 
patient, and laboratory tests should be used only 
as secondary adjuncts in evaluating protein de- 
pletion. 


PATHOLOGICAL PHYSIOLOGY OF 
HYPOPROTEINISM 


Whereas fat can be synthesized from carbohy- 
drate and carbohydrate from protein, the animal 
organism cannot fabricate protein from any class 
of food other than protein itself or its digestion 
products, the peptides and amino acids. Although 
certain keto-acids may be converted into amino 
acids (216), this process probably does not ac- 
count for any significant fraction of the total body 
protein metabolism. From the amino acids the 
body derives the specialized proteins of enzymes, 
hormones, hemoglobin, antibodies, and of proto- 
plasm itself. The plasma protein, especially the 
albumin fraction, provides the osmotic pressure 
which maintains the integrity of the plasma fluid 
compartment. When the serum albumin falls be- 
low the “critical level” of 2.5 grams per cent, 
edema usually develops (167). 
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In the normal adult there is a precise balance 
between the intake of protein nitrogen and the 
output of nitrogenous breakdown products such 
as urea, ammonia, and creatinine. These are 
excreted primarily in the urine. This equilibrium 
between the anabolism and catabolism of proteins 
is termed “nitrogen balance.” Positive nitrogen 
balance or nitrogen retention constitutes indirect 
evidence of new tissue protein synthesis in the 
form of cellular protoplasm, plasma protein, and 
hemoglobin. Such a situation occurs during the 
years of body growth and also during proper re- 
pletion therapy. Negative nitrogen balance with 
breakdown of body tissue proteins occurs during 
episodes of inadequate dietary intake, infectious 
disease (98), and following operations (60). 

Tissue protein breakdown also occurs when the 
patient receives an insufficient number of calories 
even though the minimal protein requirement 
may be present in the diet (207). In this case 
either dietary or tissue protein or both are de- 
aminated and converted into glucose by the liver 
(“gluconeogenesis”). This glucose then under- 
goes combustion to satisfy the energy require- 
ment, and the wasted nitrogen is excreted as urea. 
Protein breakdown caused by caloric insufficiency 
may be inhibited by including greater quantities 
of carbohydrate and fat in the diet (200). This 
is termed the “protein-sparing” property of glu- 
cose and fat. The organism cannot overcome im- 
portant shortages of energy-producing foodstufis 
solely by utilizing its own fat and glycogen depots. 
Apparently, under such conditions a certain 
=" of tissue protein must also be sacrificed 

85). 

The existence of endogenous reserve stores of 
protein has been demonstrated by Whipple and 
his group (149). For example, following rapid 
experimental plasma depletion a fasting dog can 
re-form from 40 to 60 per cent of the entire mass 
of plasma protein (149). It has not been possible 
to localize these protein stores anatomically. Ap- 
parently a portion of the cytoplasmic protein of 
certain tissues is subject to call by the organism 
for conversion into other forms of protein in 
response to specific needs (127). As much as 40 
per cent of the protein content of the rat’s liver is 
removed during a 7 days’ fast (5). Luck has 
shown that this labile fraction of the liver protein 
cannot be distinguished chemically from the in- 
trinsic cytoplasm itself. Protein of the liver cell 
nucleus, on the other hand, cannot be mobilized 
in this manner (127). 

Another important contribution by Whipple 
(149, 230) is the demonstration that a dynamic 
equilibrium exists between the protein of the plas- 
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ma and that of the various tissues. This concept 
was confirmed by the isotope tracer studies of 
Shoenheimer who fed rats a single labeled amino 
acid and soon found the labeled group widely dis- 
persed among the proteins and amino acids of the 
body, which proved that there is a rapid and con- 
tinuous interchange among the fractions of the 
various body proteins. This dynamic equilibrium 
is of direct clinical importance. For example, if a 
patient with a serum albumin level of 2.8 grams 
per cent receives, during a 4 or 5 day period, a 
quantity of normal plasma sufficient to replace 
his entire plasma volume (3,000 cubic centi- 
meters), it is usually found that the serum albu- 
min and serum protein levels do not return to 
normal. The reason for this phenomenon lies in 
the fact that each gram of circulating plasma pro- 
tein is in equilibrium with 30 grams of tissue pro- 
tein. Therefore, it has been postulated that of 
each 30 grams of transfused plasma protein only 
I gram is utilized for the correction of the plasma 
protein deficit, while the remainder goes to re- 
plenish the tissue protein (194). This is ap- 
true of retained dietary protein also 
12). 

The clinical causes and manifestations of hy- 
poproteinism have been reviewed and are listed 
in Tables I and II. Several points, however, de- 
serve further emphasis. A frequently overlooked 
manifestation of severe protein deficiency is im- 
pairment of liver function (4, 13, 76, 93, 136) 
with fatty infiltration of the liver (3, 100, 105, 
106, 169, 182), which in some cases is severe 
enough to resemble acute yellow atrophy both 
clinically and histologically (217). When a pa- 
tient with this type of liver pathology is subjected 
to surgery, a fatal hepatic insufficiency may re- 
sult (179). In the past it was stressed that carbo- 
hydrates were essential in the treatment of fatty 
liver and in preparing jaundiced patients for 
surgery. However, in recent years it has been 
shown that normal rats, placed on low protein 
diets, develop fatty infiltration as well as hepatic 
cirrhosis and necrosis (106). High protein feeding 
tends to reduce the degree of fatty infiltration and 
is more effective in restoring normal liver function 
and morphology than is the older carbohydrate 
regime (66, 117, 177, 179, 182). 

Another interesting manifestation of hypopro- 
teinism is the fact that the patients do not tolerate 
parenterally given saline solutions very well. Pe- 
ripheral and pulmonary edema are often precipi- 
tated by what for the healthy individual would be 
only a moderate dose of salt (1, 16, 48, 49, 80). 
This is true especially in the postoperative state. 
In certain of these cases potassium deficiency may 
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TABLE I.—CAUSES OF HYPOPROTEINISM 
. Lack of protein metabolites 
A. Inadequate diet 
x. Anorexia 
2. Senility 
3. Dietary restrictions (peptic ulcer) 
4. Esophageal, pyloric obstruction. 
B. Poor absorption 
. Regional enteritis and ulcerative colitis 
. Enteric fistulas 
. Carcinoma of stomach (17) 
. Postoperative total pancreatectomy (95, 175) 
‘ — fibrosis of pancreas and celiac syndrome 
. Sprue 


bd 


. Excessive loss of protein metabolites 
A. Draining Wounds (51) (See Table ITI) 
1. Empyema 
2. Chronic osteomyelitis 
3. Decubitus ulcer (168) 
4. Fungating neoplasm 
5. Postoperative drainage (abdominoperineal re- 
section, mastectomy) 
. Burns (107) 
1. Acute—local edema and bleb formation 
2. Chronic—weeping, granulating wounds 
. Internal losses 
1. Acute peritonitis, pancreatitis 
2. Acute intestinal obstruction (81) 
. Renal diseases with albuminuria (157) 
1. Nephrosis 
2. Chronic glomerulonephritis 
3. Amyloidosis 
E. Increased protein breakdown for gluconeogenesis 
in thyrotoxicosis, pyrexia, uncontrolled diabetes, 
and Cushing’s syndrome (208) 


III. Increased protein need 
A. Pregnancy, lactation 


_ IV. Metabolic dysfunction 
A. Liver disease (123) 
1. Cirrhosis 
2. Chronic hepatitis 
3. Hepatorenal syndrome 
B. Carcinoma of gastrointestinal tract (4, 15) 


also play a part (114, 139). Further discussion of 
electrolyte disorders is beyond the scope of this 
article, but Coller’s warnings (48) regarding salt 
intolerance are well supported by clinical experi- 
ence (139). ; 

In patients with carcinoma of the gastrointes- 
tinal tract, hypoproteinism is often severe as well 
as resistant to therapy (16). It has been sug- 
gested that in addition to delayed absorption (17) 
there is some metabolic dysfunction in these 
patients which prevents normal synthesis of ser- 
um protein (4, 15). This is apparently true even 
in the absence of liver metastases. It has been 
stated that after surgical extirpation of the ma- 
lignancy, hypoproteinemia (232) tends to persist 
for some weeks even though during this period a 
significant degree of tissue protein repletion oc- 
curs (113). Although the nature of this abnor- 


mality has yet to be delineated, it is clear that 
patients with gastric carcinoma require unusually 
intensive protein therapy prior to operation (176). 


METABOLIC EFFECTS OF INJURY 
OR OPERATION 


Profound metabolic alterations are initiated by 
the stimulus of a major operation. Considerable 
breakdown of endogenous protein occurs during 
the early postoperative period (29, 58), so that a 
patient undergoing a major operation may lose 
250 grams of protein (over 1,200 gm. of muscle 
tissue) during the first 5 postoperative days (225). 
A sharp drop in the albumin, the lipid, and the 
alpha amino acid concentrations of the serum 
occurs following operation, injury, or acute in- 
fectious disease (151, 174). Liver function is 
temporarily impaired following operation as 
shown by the bromsulfalein, hippuric acid, and 
urobilinogen excretion tests (120, 212). Renal 
function, likewise, is briefly impaired following 
surgery (50), which results in a transient oliguria. 
There is a slight increase in plasma and inter- 
stitial fluid volume which may persist for 10 days 
following operation (144). 

All of the described manifestations occur in 
normal healthy persons in response to operation. 
The severity of these metabolic changes varies in 
a general way with the magnitude of the operation 
(120, 174), and the changes occur with both spinal 
and inhalation anesthesia. Protein breakdown is 
sharply increased by nausea, vomiting, fever (9, 
31), wound infection, or atelectasis (120), as well 
as by acute infectious diseases (98). It is interest- 
ing to note that enforced bed rest in normal 
people results temporarily in negative nitrogen 
balance (63,228), and that early ambulation 
seems to inhibit postoperative protein catabolism 
to a slight extent (120). If the patient is in a 
chronic state of protein depletion before sub- 
mitting to the acute trauma of operation, the pic- 
ture is greatly altered. The protein breakdown is. 
markedly inhibited (31, 32) and protein seems to 
be utilized more efficiently in these patients even 
in the early postoperative period. In these cases 
the serum albumin, lipid, and amino acid con- 
centrations, often already low, are only slightly 
altered following surgery (151). 

Many theories have been advanced to explain 
these posttraumatic phenomena. Cuthbertson 
(58) has presented evidence of an increased rate 
of tissue protein breakdown, while Peters (174) 
postulates a period of ‘“antianabolism” wherein 
protein synthesis in the body is inhibited. Al- 
bright (6) incriminates the “S’” hormone of the 
adrenal cortex as the agent responsible for the 


CHASSIN: PRINCIPLES AND TECHNIQUES OF PROTEIN THERAPY 


antianabolic period. This has been related to the 
general “alarm reaction” of Selye. Werner (227) 
suggests that the sharp reduction in caloric intake, 
which usually accompanies operation and injury, 
may be the entire explanation of the posttrauma- 
tic period of protein catabolism. 

There are practical applications which can be 
derived from these extensive postoperative meta- 
bolic studies: first, it is of great importance to 
remember that protein depletion may be treated 
with far greater efficiency prior to operation than 
following operation. Recent progress in the field 
of parenteral protein therapy has made it possible 
to administer proteins immediately after surgery, 
but this must never be thought to compensate for 
inadequate preoperative nutritional repletion. 
Second, during the postoperative period the pa- 
tient in a good state of nutrition need not receive 
any special regimen of protein therapy, as it is 
almost impossible to achieve a positive nitrogen 
balance in such a case for the first 3 to 5 days 
(60), and by that time a full diet is usually well 
tolerated. The routine postoperative parenteral 
use of protein hydrolysate (71, 72, 73) in the 
well nourished patient has no basis in scienti- 
fic fact and has never been shown to contribute 
to a smoother convalescence. In the case of the 
depleted patient there is reason to believe that 
protein therapy is effective early in the postopera- 
tive course (32, 55, 174, 225). Third, therapeutic 
agents which in a specific patient produce re- 
peated side reactions such as nausea, vomiting, 
or diarrhea should be avoided as these side reac- 
tions themselves may result in considerable pro- 
tein breakdown. 


OPTIMAL PROTEIN DOSAGE IN 
REPLETION THERAPY 


While the National Research Council has rec- 
ommended a protein intake of 1 gram per kilo- 
gram of body weight per day as a maintenance 
dose for normal men (84), this amount of protein 
is inadequate for the rapid repletion of wasted 
tissues. Considerable emphasis has been placed 
on the mere achievement of nitrogen balance in 
debilitated patients. This is not enough. Animals 
kept _—— in nitrogen balance, frequently 
show low liver protein, plasma protein, and hemo- 
globin concentrations (220). Far more desirable 
is a highly positive balance, consistent with the 
fabrication of the largest possible quantity of new 
tissue. Allowance must be made for the endo- 
genous ‘“‘wear-and-tear” protein breakdown, for 
protein lost by draining wounds, fistulas, and 
empyema cavities, and for the increased catabolism 
which occurs in hyperthyroidism. In addition, a 
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TABLE II.—MANIFESTATIONS 
OF HYPOPROTEINISM 


. Lowered resistance to blood loss; increased suscep- 
tibility to shock (69, 180) 

. Lowered antibody production (24, 37); lowered re- 
sistance to infection (40, 99, 150 

. Impairment of wound healin: 
quent postoperative woun 
137, 215) 


) 
(138, 215); more fre- 
(125, 126, 


— (18) and impaired healing of fractures 
I 


. Liver dysfunction and fatty infiltration (13, 76, 93, 
100, 105, 106, 136, 169); increased susceptibility to 
liver poisons (chloroform, arsphenamine) (94, 161, 

(156, 170, 171, 224); impaired hemoglobin 
regeneration after venesection (134) 

. Diminished tissue proteins (5, 137) 

. Hypoalbuminemia (223) 

. Diminished plasma volume (variable) (157) 

. Increased volume of interstitial fluid compartment 

(54, 104, 112) 
Generalized tissue edema (119) 
Edema at site of gastrointestinal anastomosis 
with obstruction (20, 181) 
Delayed gastric emptying time (154) 
Salt intolerance (1, 16, 48, 49, 80) 
. Weight loss. 
. Weakness, lassitude, mental depression, pallor, low 
pers rate, blood pressure, and basal metabolic rate 
23 
large excess must be provided to rebuild the pre- 
viously lost tissue protein. It is impossible to 
predict with accuracy the protein requirement for 
nitrogen balance in any individual patient (109). 
Therefore, one should aim at administering the 
maximum dose which can be utilized rather than 
attempt to estimate the minimum dose necessary 
for nitrogen balance. 

In general, the depleted organism utilizes pro- 
tein in direct proportion to the dose administered. 
Human nitrogen balance experiments have shown 
excellent protein retention (from 40 to 120 grams 
per day) with oral dosages of from 3 to 6 grams of 
protein per kilogram per day (55, 129). Hydro- 
lysates and special protein concentrates were used 
in these cases because it is almost impossible to 
administer such huge doses (from 200 to 420 
grams) daily in the form of whole food protein. 
Co Tui (53) has demonstrated that the rate of - 
weight gain in these patients also varies directly . 
with the dose of nitrogen administered. 

In view of recent criticism of using the nitrogen 
balance as a means of assaying the worth of pro- 
tein therapy (165), it is interesting to note that 
Benditt and his coworkers (23), using a different 
method, found the same result in depleted rats. 
These workers chemically analyzed the rat carcass 
for protein on various repletion dosages of whole 

rotein. Their finding that at constant caloric 
intake, increasing the dietary protein resulted in 
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TABLE III.—DAILY PROTEIN LOSS 
IN EXUDATIVE CONDITIONS 


Date of | Date of Total N | Equiva- | Equiva- 
injury or} collec- 


Diagnosis 
operation} tion 


Avulsion of perineum 7 10/2. 6. 81 
poe perin 7/ /23 37 | 39 664 


10/26 4.26 26.65 445 
Radical mastectomy | 10/25 


10/30 | 1.2 7.50 125 
Abdominoperineal 8/18 6.97 42.46 707 
resection (infected) 8/9 
8/21 3-47 21.69 361 
Lung abscess _ 4/24 9.57 | 59.8 996 
Pyothorax 
Empyema 9-37_! 58.56 | 976 


(From Co Tui, J. Am. Diet. Ass., 1946, 22: 97) 


a proportionate increase in the rate of tissue pro- 
tein fabrication, as illustrated in Figure 1. 

The subject of protein dosage was admirably 
summarized by Benditt ef al. (25) as follows: 
“Man can easily use up to four grams per kilo per 
day of protein. We cannot overemphasize the 
fact that there is a fundamental difference be- 
tween the maintenance of the equilibrium state 
in the fully grown and healthy adult and the con- 
struction of new tissue in the depleted individual. 
In order to obtain good rates of tissue synthesis 
under these latter conditions, it is necessary to 
feed at protein intake levels of the order of 2-4 
gm./kilo./day. The higher protein intake levels 
have two advantages: first, a greater absolute 
rate of protein storage, and second, a higher gross 
efficiency of protein utilization.” 


PARENTERAL PROTEIN HYDROLYSATES 


The subject of parenteral administration of 
protein hydrolysates has been capably reviewed 
by Elman (70, 71, 73) and only the fundamentals 
will be summarized here. Parenterally adminis- 
tered amino acids seem to be metabolized in the 
liver in a manner similar to the metabolism of 
amino acids reaching the liver by the portal vein 
following the digestion and absorption of natural 
food protein. During the process of protein hy- 
drolysis, hydrogen and hydroxyl groups are in- 
corporated into the molecule. For this reason, 
100 grams of the hydrolyzed products are equiva- 
lent in nitrogen content to only about 75 grams of 
whole protein. ; 

As much as 11 per cent of the injected amino 
acids and peptides are excreted unchanged in the 
urine (73), but whereas less than 5 per cent of the 
amino acids of a protein hydrolysate is lost in the 
urine, from 36 to 53 per cent of the injected pep- 
tide fraction is wasted (46, 64). Despite this fact, 


partial hydrolysates containing large peptide frac- 
tions were found to be just as effective paren- 
terally in maintaining nitrogen balance as com- 
plete hydrolysates of low peptide content (187). 
This is in line with the evidence of other workers 
(234), that there is an unidentified growth sub- 
stance in the peptide fraction which improves ni- 
trogen retention. The substance is probably iden- 
tical with “strepogenin,” described by Wooley. 
It is destroyed by complete acid hydrolysis. This 
may explain why mixtures of crystalline amino 
acids are not as effective in maintaining body 
weight in dogs as is whole protein (159, 188). 

It has been demonstrated that protein hydroly- 
sates can be effective in the maintenance of 
nitrogen balance in man (Table IV) and animals, 
as well as in the regeneration of depleted serum 
proteins (71, 147). If protein synthesis is to oc- 
cur, all the essential amino acids (193) together 
with the energy supply must be available simul- 
taneously (39, 192). In animal experiments, if 
but one of the essential amino acids was withheld 
for a period of from 2 to 6 hours, a large portion 
of the amino acids was wasted (38, 86, 87). 

Reactions to properly prepared hydrolysates 
are uncommon. Elman (72) noted an incidence 
of less than 1 per cent in giving 2,729 liters of ami- 
gen. Others (61, 101) have reported incidences of 
3 and 4 percent. The nature of the reactions has 
usually been chills, fever, nausea, and vomiting. 
Nausea has been thought to be due to the gluta- 
mic acid content of the infusion (204), and is 
usually minimized by slowing down the rate of 
administration. 

The various commercial protein hydrolysates 
differ from one another with regard to the raw 
material used (casein, blood fibrin, fish protein) 
and the method of hydrolysis (acid or enzymatic). 
The more commonly used products are amigen, 
an enzymatic hydrolysate of casein; parenamine, 
an acid casein hydrolysate; aminosol, a partial 
acid hydrolysate of fibrin; and travamin, an 
enzymatic hydrolysate of bovine plasma. At this 
time there is insufficient comparative data to 
decide conclusively about the relative merits of 
these various hydrolysates. Amigen and parena- 
mine have been shown to be capable of maintain- 
ing nitrogen balance in human beings (Table IV). 
Mixtures of the essential crystalline amino acids 
have been used with success in man (225). This 
agent rarely produces nausea or vomiting, but is 
not yet available for clinical use. The experi- 
mental use of ossein gelatin in combination with 
hydrolysates has been reported (186). 

Contraindications to the parenteral adminis- 
tration of hydrolysates are limited to renal in- 
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— uremia and acute congestive heart 
failure. question whether severe liver in- 
sufficiency also constitutes a contraindication de- 

nds on the degree of impairment of the liver 
unction. In most cases of liver disease protein 
supplements are well utilized (135), but when 
hepatic insufficiency is advanced to the point 
where there is failure of the deamination mechan- 
ism, amino acid therapy is probably harmful. In 
such patients the state of hepatorenal failure is 
usually irreversible with any form of therapy. 
The positive indications for the use of hydroly- 
sates by the parenteral route are to be discussed. 


OPTIMAL DOSAGE OF GLUCOSE AND AMINO ACIDS 
FOR PARENTERAL REPLETION THERAPY 


When a patient can ingest a regular diet, ade- 
quate in whole protein foods, his caloric require- 
ment is usually satisfied automatically. However, 
when purified protein concentrates and deriva- 
tives are utilized, consideration must be given to 
the balance between protein and calories in order 
to achieve the optimal “protein-sparing” effect. 
This is especially important in parenteral therapy 
when complete caloric replacement cannot be 
achieved without the use of markedly hypertonic 
solutions or huge volumes of intravenous fluid. 
When fat emulsions for intravenous use become 
available, this source of difficulty will be removed, 
and it will be possible to supply complete caloric 
as well as protein needs with intravenous therapy 
(34, 103). This has already been experimentally 
demonstrated in dogs (152, 155), and in man 
(202). However, at this time it is still important 
to know what proportion of intravenous protein 
hydrolysate is utilized to replace tissue protein 
and what proportion undergoes gluconeogenesis 
and combustion to help fulfill the energy require- 
ment. 

Commenting upon this problem, Elman (71, 
75) has stated that the administration ‘of 100 
grams of glucose a day is probably sufficient to 
prevent endogenous protein breakdown, provided 
enough exogenous protein is provided. He postu- 
lates that the body’s fat deposits will supply the 
remainder of the energy requirement. The work 
of Gamble (85) is quoted by Elman to support the 
contention that 100 grams of glucose provides a 
maximum protein-sparing effect, and that there- 
fore a greater dose need not be included in the 
daily parenteral ration. Gamble and his co- 
workers found that during absolute fast, there was 
a daily endogenous protein loss of 80 grams. This 
loss could be reduced to 40 grams if 100 grams of 

lucose were given daily. Under these conditions, 
i.e., complete protein privation, increasing the glu- 


PROTEIN UTILIZATION GM/KG/DAY 


CONSTANT CALORIC INTAKE 
AV. 1630 CAL/M?/DAY 


2 4 6 8 0 2 14 6 
PROTEIN INTAKE. GM/KG/DAY 


Fig. 1. Effect of increasing protein intake on the degree 
of — utilization, i.e., new tissue fabrication. (From 
E. P. Benditt e¢ al. J. Laborat. Clin. M., 1948, 33: 257.) 


cose further did not greatly reduce the negative 
nitrogen balance. Then, in the attempt to elim- 
inate this protein breakdown, 40 grams of protein 
as well as the 100 grams of glucose were given. 
“Only a small further protection of body protein 
was obtained. Evidently, under the circumstance 
of sub-energy maintenance intake, ingested pro- 
tein is oxidized in support of the energy metab- 
olism. ...” (85). Therefore, despite the intake 
of 100 grams of glucose and despite the presence 
of body fat stores, considerable protein break- 
down persisted on a 40 gram protein allowance. 
When Schwimmer and McGavack increased the 
caloric intake to goo calories by giving more glu- 
cose or fat per os, not only was protein catabolism 
inhibited, but a positive nitrogen balance was 
attained on the same protein intake of 40 grams a 
day. In other words, only in complete protein 
starvation did 100 grams of glucose constitute a 
maximal protein-sparing dose. Johnson and his 
associates (118) failed to confirm even this fact. 
They reported that adult human males on a pro- 
tein-free diet lost less nitrogen on a 2,000 calorie 
than on a 1,200 or 600 calorie intake. If nitrogen 
retention is desired, it is certain that more calories 
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TABLE IV.—NITROGEN BALANCE STUDIES OF DEPLETED PATIENTS WITH VARYING PROTEIN 
AND GLUCOSE INTAKES 


T. 


Dosage | Calories | Glucose | Nitrogen 
Author Therapeutic agent gm. per per gm. = balance Remarks 
24 hr. 24 hr. 24 hr. 24 hr. 
5° 1380 300 
60 1420 300 oto —1 
Elman (68) Amigen (intravenous) 
60 1420 300 oto —1 
60 1420 300 | +2 to +3.5 
60 689 ° 
60 1192 * +o.8 | Same patient 
60 3105 +0.6 
Mok (162) Amino acids 80 1743 * —1.5 
Lyophilized (int ) Same patient 
80 3264 +0.4 
80 1756 * —1.0 
Same patient 
80 3270 —0.6 
‘ 75 1670 350 +0.5 
Bigham (26) Amigen (intravenous) 7° 1555 325 —2.0 
90 1830 375 +0.4 
60 1420 300 +0.4 , 
Cutter’s (intravenous) Same patient 
go 1530 300 
60 1820 400 -—0.8 
Parenamine (i ) Same patient 
go 1930 400 +2.1 
Kozoll (128) 
60 1420 300 —2.2 
Parenamine (intravenous) Same patient 
120 1620 300 +5.6 
Cutter’s 120 1240 200 +3.3 
Parenamine 135 1290 200 —2.0 
100 1166 200 —0.9 
Same patient 
150 1750 300 +1.6 
Ellison (67) Amigen (intravenous) 150 IIss 150 +0.9 
150 1750 300 +2.8 | Same patient 
150 2385 450 +4.4 
150 1749 300 +3.9 | Average for 12 da. 
Brunschwig (33, 35) Amigen (int ) 
150 1749 300 +3.9 | Average for 6 da. 
150 1700 290 +6. 
Kremen (131) Amigen (intravenous) 150 2100 390 +2.5 
200 1530 200 +6.7 
58 over 2000 —0.7 
87 +1.1 
Same patient 
116 +0.6 
180 +4.0 
Hoffman (109) Amino acids 50 * +1.5 
Lyophilized (intr us) Same patient 
160 +6.1 
94 +11 
Same patient 
200 +13.2 
47 
Same patient 
180 +10.1 
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TABLE IV.—NITROGEN BALANCE STUDIES OF DEPLETED PATIENTS WITH VARYING PROTEIN 
AND GLUCOSE INTAKES—Continued 


Dosage Calories | Glucose | Nitrogen 
Author Therapeutic agent gm. per per gm. per lance Remarks 
24 hr. 24 hr. 24 hr. 24 hr. 
150 1749 300 —2.6to—6 
Nondebilitated patient 
Albright (8, 9) Amigen (intravenous) 200 1930 300 ° reop. | Same patient; 
Postop.{ Nondebilitated 
200 1930 300 —5.to —9 
100 3000 * +1.5 | Nondebilitated 
100 3000 * +s. Debilitated 
156 3300 * +8.3 
Browne (32) Whole protein per os 156 4000 +10.4 | Same patient; debilitated 
200 4200 +12.3 
156 3100 * +10 
Same patient; debilitated 
04 2900 2.5 
50 to go 2200 * ° Average for ro of 11 debilitated 
patients 
Kozoll (129) Essenamine (lactalbumin) per os — 
Average for 12 debilitated pa- 
200 2700 * +12. tients; actual nitrogen balance 
varied from +6. to +20. 


*These patients received some of their nonprotein calories by mouth in the form of fat. Exact glucose intake is not available. 


N.B. One gram of nitrogen is ope to 6.25 grams of whole protein. A nitrogen balance of +10. grams pc 0 
is is equivalent to approximately 300. grams of muscle tissue or 1,000 cubic centimeters of plasma. 


grams of protein by the body. 


ints to retention of 6.25X10.00=62.5 


Calories are calculated by allowing 4. calories per gram of glucose and whole protein, and 3.66 calories per gram of protein hydrolysate (33). 
These nitrogen balance studies were not made during the postoperative catabolic period unless otherwise stated. 


are necessary for maximum protein-sparing than 
are provided by 100 grams of glucose. 

What daily caloric intake is necessary in order 
to achieve rapid restoration of protein deficien- 
cies? In an effort to provide a solution to this 
problem, we have extracted from the literature 
numerous nitrogen balance studies on nonopera- 
tive patients in which caloric data were included. 
These representative cases are listed in Table IV. 
Intravenous administration of protein hydroly- 
sate was the only source of nitrogen unless other- 
wise stated. 

At low levels of amino acid intake (60 to 80 
grams) even large caloric intakes (2,000 to 3,000 
calories) do not consistently result in a positive 
nitrogen balance. In fact, Hoffman et al. (109) 
found that some patients on a 2,000 calorie intake 
were not in equilibrium until they were given 
almost 3 grams per kilogram of protein hydroly- 
sate. These patients may not have been as badly 
depleted as some of the others, for depleted pa- 
tients are believed to utilize their protein more 
economically than well nourished persons (31, 
_ 174). The efficiency of protein utilization in- 
creases as larger doses are given (25, 71, 199). 
Kremen, for instance, noted that when 50 grams 
of amigen were given, the daily urinary nitrogen 
output increased, so that almost all the amino 
acids administered could be accounted for in the 
urinary nitrogenous wastes. If 150 grams were 


given with 300 grams of glucose, excellent positive 
balances were attained. 

In general, it can be seen from Table IV that 
there is no consistently important degree of nitro- 
gen retention with dosage levels below 150 grams 
of protein hydrolysate and 300 grams of glucose. 
This would provide 1,750 calories, approximating 
the basal fasting requirement of the average-sized 
adult at bed rest (19). Actually, that part of the 
protein hydrolysate which is retained as newly 
synthesized tissue protein is not catabolized and 
has no caloric value to the body. Thus, the body 
fat stores must be supplying some part of the 
energy requirement in these patients, but the 
evidence indicates that the proportion of the total 
requirement which the body fat can supply is 
limited. Keeton (121) noted that obese patients 
seemed to maintain nitrogen balance on a some- 
what lower caloric intake than was required by 
normal individuals. 

If the dosage which has been recommended is 
adopted, it will be necessary to use at least 3,000 
cubic centimeters of a 5 per cent solution of pro- 
tein hydrolysate in 10 to 15 per cent glucose. This 
requires from 6 to 12 hours to run in. At these 
rates there is no appreciable glycosuric or diuretic 
effect from the hypertonic glucose solution (42, 
67). Others (143, 67) have used equally hyper- 
tonic solutions with satisfactory results. It is 
probably not worth while to give protein hydro- 
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lysates in smaller doses than this to patients who 
cannot take any food by mouth, as there is a good 
chance that there will be little, if any, nitrogen 
retention. We cannot agree with Elman (71) 
that “the malnourished patient unable to eat at 
all” will profit greatly from 2 liters of 5 per cent 
amigen in 5 per cent glucose daily, even if supple- 
mented, as recommended, by a third liter of glu- 
cose in saline solution. 

Some workers (11, 131, 158) have included the 
nitrogen of plasma and whole blood in their daily 
balance sheets. This is a confusing practice. 
Blood protein and hemoglobin are metabolized 
slowly and perhaps through channels entirely dif- 
ferent from oral proteins and parenterally given 
hydrolysates (149). If the nitrogen balance meth- 
od is to be applied to these agents, the balance 
sheet must be continued for a week or more after 
the plasma has been given (7, 71, 222); otherwise, 
misleadingly great degrees of nitrogen retention 
will be noted. 

There are practical disadvantages in the use of 
a parenteral procedure which necessitates a long, 
tedious period of immobilization for the patient. 
This is one reason why intravenous protein hydro- 
lysates should not be depended upon as the 
chief form of therapy in any patient who is able 
to take food or liquid concentrates by mouth. In 
these cases, Benditt (25) recommends at least 
2,600 calories per day orally of nonprotein food- 
stuffs. On the other hand, if the intravenous 
route must be used as the primary therapeutic 
agent, the protein and carbohydrate dosage 
should be made large enough to insure that sig- 
nificant tissue protein synthesis will take place. 


COMPLETE INTRAVENOUS ALIMENTATION; 
THE FEEDING JEJUNOSTOMY 


A decade ago surgeons, faced with the problem 
of preparing a severely depleted patient with 
complete esophageal or pyloric obstruction, had 
no choice but to construct a feeding jejunostomy. 
This procedure has been recommended for ob- 
struction due to stomal edema following subtotal 
gastrectomy (10). The jejunostomy carries with 
it many problems, not the least of which is the 
frequent complication of diarrhea. Many differ- 
ent types of aliment have been suggested to 
counteract this diarrhea (41, 110, 111, 185, 209), 
but none has yet proved completely satisfactory. 
Of course, considerable amounts of nitrogen are 
wasted in the diarrheal discharge (185). Holland- 
er (111), with a formula based upon protein hy- 
drolysate, and Case et al. using a homogenized 
milk and hydrolysate mixture, have reported low 
incidences of diarrhea. 


Today patients can be kept in positive nitrogen, 
if not caloric, balance by means of parenteral 
therapy exclusively. To what extent can this 
technique replace the feeding jejunostomy? Ac- 
tually, most patients with esophageal or pyloric 
obstruction present themselves to the surgeon 
while the obstruction is still incomplete. In these 
patients an intensive oral feeding program of 
liquid protein concentrates can be remarkably 
effective (217). When the obstruction is com- 
plete, many of the patients can be successfully 
repleted on a complete intravenous diet of glu- 
cose, protein hydrolysate, whole blood, and plas- 
ma or albumin. At present, some of these pa- 
tients, especially those with poor superficial veins 
and those who require unusually prolonged reple- 
tion therapy, may still require a jejunostomy. 

There is a group of cases in which there may 
exist a positive indication for the complete intra- 
venous diet. This stems from the fact that com- 
plete oral starvation reduces the gastrointestinal 
secretions and motility, which places the gut at 
rest (26, 173). This is invaluable in colitis due to 
mercuric chloride poisoning (174). Also, in cases 
of external fistulas involving the small bowel con- 
siderable diminution in the fistulous drainage has 
been noted by several observers (26, 74). In 1 
case, complete parenteral feedings for a period of 
2 weeks contributed to the spontaneous closure 
of a large postoperative ileocutaneous fistula (42). 
When there is a high external fistula (duodenal, 
jejunal), the volume of drainage may reach from 
3,000 to 4,000 cubic centimeters a day. In such 
cases “splinting the gastrointestinal tract” by 
enforced starvation is less likely to result in the 
drying up of this fistula than of an ileocutaneous 
fistula. In these high fistulas, jejunal feeding, 
which by-passes the fistula, is usually preferable 
(21). This may be accomplished by (1) inserting 
a Cantor or Miller-Abbott tube for feeding pur- 
poses beyond the site of the fistula, (2) passing a 
catheter through the fistulous tract into the distal 
loop of small bowel, or (3) making an operative 
jejunostomy. Meticulous attention must also be 
paid to the electrolyte balance in these cases. 
In many cases of gastrocolic fistula, the parenteral 
route alone can replete the patient sufficiently so 
that a definitive repair may be successfully com- 
pleted in one stage. 

In patients with severe regional enteritis or 
ulcerative colitis, attempts to replace protein 
losses by oral feedings often aggravate the diar- 
rhea and bleeding to a dangerous degree. In many 
of these patients oral starvation combined with 
intensive parenteral therapy during the preopera- 
tive period may actually result in a temporary 
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remission of the disease (146, 148, 172, 183). At 
operation, following a period of exclusively paren- 
teral feeding, the bowel is usually found deflated 
and clean (26, 74). This is especially valuable in 
patients requiring resection for multiple intestinal 
fistulas. Patients with acute intestinal obstruc- 
tion of the mechanical type, while undergoing 
long tube decompression, are likewise benefited by 
intravenous alimentation until oral feeding may 
be re-started. It has been emphasized (173, 174) 
that in order to achieve maximal splinting of the 
gastrointestinal tract, probably not even sips of 
water should be allowed per os. 

Howard (26, 115) and others (8) have recom- 
mended the addition each day of 3.0 grams of 
potassium chloride to the intravenous mixture in 
cases in which nothing is given by mouth. Except 
in patients with renal damage, this is a physio- 
logically sound procedure (114, 139) which de- 
serves extensive clinical trial. Vitamin B complex 
and large doses of ascorbic acid should be either 
added to the infusion daily with aseptic precau- 
tions or given intramuscularly. Our method has 
been to give 3,000 cubic centimeters or more of 
5 per cent amigen in ro or 15 per cent dextrose 
divided into two doses to allow the patient a 
period of ambulation between infusions. From 2 
to 3 hours are allowed for each liter unless nausea 
results. In this case the rate must be decreased 
to fit the peculiarities of the individual. Un- 
fortunately, the commercially available hydroly- 
sates come in 5 per cent dextrose solution. In 
practice 1,500 cubic centimeters of 10 per cent 
amigen and 1,500 cubic centimeters of 20 per cent 
dextrose in water are allowed to run into the same 
vein simultaneously through a single needle. This 
is the equivalent of 3 liters of 5 per cent amigen 
and 1o per cent dextrose. The limiting factor of 
this technique is the occurrence of a superficial 
chemical phlebitis at the sites of injection as a 
result of the hypertonicity of the solution. If 
small calibered needles are used and if the sites 
of the infusion are carefully selected and changed 
daily, the same veins of the forearm may be re- 
peatedly utilized by a person skillful at venipunc- 
tures. In some cases, it is helpful to pass a poly- 
thene catheter into a superficial vein for the 
repeated administration of infusions over a period 
of days. 

This program is supplemented by repeated 500 
cubic centimeter blood transfusions until the 
blood count is normal. Plasma or albumin sup- 
plements should also be used daily (131) if the 
parenteral diet must be continued for more than 
a week. Satisfactory clinical results have been 
obtained in patients who have depended upon in- 
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travenous nutrients exclusively for periods rang- 
ing from 2 to 8 weeks (8, 9, 33, 35). Butler and 
Talbot warn against the prolonged use of paren- 
teral therapy because the exact requirement of the 
body for the less well known intracellular elec- 
trolytes (potassium, magnesium, calcium, phos- 
phate) has as yet not been determined. Neverthe- 
less, in the face of an enteric fistula or severe 
ulcerative enterocolitis a 2 or 3 week trial of 
parenteral therapy may be indicated. During 
this period, clinical and chemical evidence of cal- 
cium and potassium deficiencies should be sought 
so that these may be corrected. 

In patients with severe acute electrolyte de- 
rangement (e.g., small intestinal fistula, high in- 
testinal obstruction) there is frequently a pre- 
renal azotemia. It is probably wise to correct the 
electrolyte disorder and azotemia before con- 
sidering intravenous alimentation with large doses 
of protein hydrolysate. Amigen contains from 
2.0 to 2.5 grams of sodium chloride per liter (71). 
If maintenance therapy calls for greater amounts 
of salt, as in the case of high fistulas, hypertonic 
saline solution may be added to the intravenous 
mixture. 


THE ORAL VERSUS THE PARENTERAL 
ROUTE OF PROTEIN THERAPY 


In one respect it is unfortunate that the paren- 
teral route of protein therapy has received so 
much attention in recent years, because it has 
served to give many surgeons a false sense of 
security. One or two liters of protein hydrolysate 
are frequently ordered for the patient, and then 
little attention is paid to the oral intake. Peters 
(174) has emphasized that this is a rai a 
procedure as the hydrolysate infusion immobi- 
lizes the patient for prolonged periods and often 
produces nausea with the net result that his oral 
intake is reduced by a greater amount than is 
taken intravenously. The oral route should re- 
ceive primary attention in all patients except 
those with complete intestinal obstruction, peri- 
tonitis, ileus, high enterocutaneous or gastrocolic 
fistula, regional enteritis, and ulcerative colitis. 

Aside from the teleological reasoning that the 
natural route is usually the best, there is abundant 
evidence (14, 109, 130, 147, 148, 203) to show that 
patients receiving the same dose of protein hydro- 
lysate intravenously and by mouth show better 
utilization by the natural route. Also, if the oral 
route is utilized, then one is not restricted to the 
use of hydrolysates. And if high quality whole 
protein is taken per os, utilization seems to be 
more efficient than if an equivalent dose of amino 
acids is ingested (146, 148). Dogs which were fed 
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adequate amounts of crystalline amino acids by 
mouth lost weight, whereas equivalent dosages of 
whole protein maintained the dogs’ body weight 
successfully (159, 188). This phenomenon was 
noted by Elvehjem in rats but did not occur when 
Chow (44, 45) compared whole casein with an 
equivalent quantity of a partial casein hydro- 
lysate in rats. Regardless whether or not whole 
protein is actually superior to various hydroly- 
sates, there can be little question but that any 
plan of protein therapy must focus its attention on 
the oral route whenever possible. It is the only 
practical route by which an excess of calories 
(from 3,000 to 3,500) as well as proteins can be 
given. 

Ideally, every patient should receive individual 
study by a skilled dietitian in order to achieve the 
highest possible protein food intake. However, 
few hospitals have sufficient dietetic personnel 
for such close supervision, and few institutional 
kitchens can produce food that is continually ap- 
petizing and attractive to patients having a mul- 
titude of different diet habits and prejudices. 
Furthermore, even with conscientious and indi- 
vidualized dietetic attention, it is unusual to have 
a depleted patient eat more than from 70 to go 
grams of whole food protein per day. When the 
patient is without appetite and too weak to cut 
and chew his food, even this intake is unattain- 
able because of the large bulk of natural food 
products. Thus, while it is easy for the physician 
to order a “high protein diet,” and while it is 
possible for the dietitian to put 100 grams of pro- 
tein on the patient’s tray each day, it is all too 
common for the actual daily intake to be between 
40 and 60 grams. 

A solution to this problem lies in the use of 
concentrated protein supplements. Perhaps the 
most deservedly popular of these is dried skimmed 
milk powder. This contains 35 per cent whole 
protein (casein and lactalbumin) of high biological 
value. The cost is low—about $0.45 per pound, 
retail, in New York City. A liquid concentrate 
containing 120 grams of skimmed milk powder, 
6 eggs, 2 egg whites, and 300 grams of lactose or 
cane sugar to 1,000 grams of skimmed milk has 
been recommended by Varco (218). This gives 
120 grams of protein in 1,500 cubic centimeters of 
liquid, and if no solid food can be taken, 3 liters 
of this concentrate per day will provide excellent 
repletion therapy. This preparation, in our ex- 
perience, has produced two annoying side reac- 
tions: nausea and diarrhea. The former often dis- 
appears when the patient becomes accustomed to 
the mixture, and in other cases can be assuaged 
by reducing the high sugar content. Diarrhea 
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is minimized by observing sterile precautions in 
preparation. In some cases we have had fewer 
reactions when the floor nurse was instructed to 
add between 30 and 4o grams of skimmed milk 
powder, 1 egg, from 10 to 15 grams of essenamine 
or protolac, and flavoring to the 8 ounces of 
skimmed or whole milk after each meal and at bed 
time. This supplement alone provides the equiva- 
lent of 120 grams of protein a day. Several satis- 
factory but expensive commercial protein prepa- 
rations are available (see Table V). Baby foods, 
such as homogenized meats, have a low satiety 
level and are often a valuable adjunct (54). 
Some clinics have emphasized the oral use of 
protein hydrolysates, contending that this pro- 
duct spares the organism the “burden” of digest- 
ing the protein (52). Actually, there is no physio- 
logical evidence that predigestion offers any ad- 
vantage whatever, with a possible exception in 
patients suffering from regional enteritis and coli- 
tis (§9, 174). The hydrolyzed products possess 
the advantage of providing large amounts of 
protein material in small bulk so that intakes at 
protein levels of from 250 to 300 grams are pos- 
sible (55). However, one can frequently achieve 
equally great intakes by utilizing skimmed milk 
powder or lactalbumin (see Table V) and thereby 
avoid the objectionable taste of the hydrolysates. 
As mentioned, the hydrolysates are efficiently 
utilized by mouth, even more so than similar 
products given intravenously. Encouraging re- 
sults in the treatment of ulcerative colitis with 
oral hydrolysates were reported by Machella, 
contrary to the findings of earlier workers (146). 
In short, the problem of insuring adequate oral 
protein intake consists first in providing as ap- 
petizing a high protein diet as possible. This 
should then be supplemented with the combina- 
tion of protein concentrates which is best tolerated 
by the individual patient. Those patients who 
cannot or will not take even liquid concentrates 
by mouth should receive forced feedings by naso- 
gastric tube. Recipes for oral and tube feedin 
are given by Stare and Thorn (208), Lund ra 
Lund and Levenson (143), Kozoll and his associ- 
ates (129), and Varco (217). If side reactions like 
vomiting, flatulence, or diarrhea supervene, they 
may conceivably result in the breakdown of more 
protein than the dietary supplement provides, 
and thereby necessitate a modification of the re- 
pletion technique. Diarrhea should be vigorously 
combated with opiates, kaopectate and ampho- 
gel. Ingenious improvisation is essential if each 
patient is to receive the highest possible intake 
with the least possible psychic and organic dam- 
age. 
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TABLE V.—COMPARISON OF PROPRIETARY PRO- 
TEIN PREPARATIONS IN COMMON USE 


TABLE VI.—MEASURED BLOOD LOSS 
DURING OPERATION 


Prot. Calcu- Average 
content Retail | lated ANBe, C-C-) logs, c.c. 
PRODUCT | (% of CONTENT price |cost per 
gross per lb. |100 gm. Thyroidectomy 234-688 373 
wet.) protein 
Mastectomy 529-1091 808 
Beefsteak 20 $.90 | $.90 
Abdominoperineal resection 183-686 410 
Homogenized 20 80 .88 
Baby Meat Biliary tract, secondary procedures 158-1455 504 
Starlac 35 Skimmed milk powder 35 .22 Gastric operations, complicated 321-804 5990 
Protolac 65 Milk protein plus hydro- | 2.s50* 85 (from Crook, Iob, and Coller, Surg. Gyn., Obst., 1946, 82: 417) 
lyzed yeast and liver 
Abdominoperineal resection 415-2420 1080 
Gerilac 33 Milk protein plus carb., 1. 19* .80 
vit., min. Suprapubic prostatectomy 265-1235 551 
Protenum 42 | Casein, dextrose, flavor 1. 89* 99 Nephrectomy 285-845 478 
Casec 88 | Calcium caseinate 4.00 | 1.00 Lobectomy 1900-3050] 2323 
Meritene 32 | Milk protein, carb., vit., | 1.63 | 1.12 Pneumonectomy 1710-2600} 2188 
Protinal 61 Milk protein, carb. 3-25 8.27 
(from Lenahan, Spitz, and Metcalf. Arch. Surg., 1948, 57: 435) 
Delcos 50 | Milk protein, carb., flavor | 3.15* | 1.39 
Somagen 70 | Milk, yeast and liver pro-| 4.50* | r.45 raiding of already depleted tissue protein and to 
eee insure optimal utilization of dietary protein for 
Essenamine 81_| Lactalbumin 5.71 | 1-93 tissue synthesis, it is essential in preoperative pa- 
Protolysate 75 | Casein hydrolysate 3.49% | 1.03 tients to correct promptly any hemoglobin de- 
Hydrolysate | | 1.02 ficiency by means of whole blood transfusions 
(Squibb) (131). This is of benefit in increasing the patient’s 
Hydrolysate 70 | Yeast hydrolysate s.25 | 1.65 resistance to operative blood loss. Also, it is a 
— universal empirical observation that the quantita- 
Nutramigen 15 | Protolysate, Dextri- 1.30" | 2.04 — tive replacement of hemoglobin deficiencies con- 
maltose, fat, min. 
stitutes one of the most important factors in 
| Yeast hydrofysate, lactal- | 5.30 | 2.12 enabling the patient to withstand successfully 
such massive operations as pancreaticoduodenec- 
Caminoids 45 | Beef, grain, yeast and 4-73 2.32 . ° P 
milk protein hydrolysate, tomy, portocaval shunt, and radical pelvic evis- 
— ceration (229). 
Ledinac So | Liver hydrolysate, malt- | 5.26* | 2.32 The use of serial hemoglobin determinations, 
_—— - made by a standard photoelectric method, has 
Hydralysate | 60 | Casein hydrolysate, vit, | 6.30" | 2.32 been found to be an adequate guide for deciding 
the quantity of blood to be transfused. From 500 
P.H.V. Yeast and meat hydroly- | 6.2 a ° ° 
1,000 cubic centimeters of whole blood are 


*Denotes fair trade minimum price. 
carb. =carbohydrates 
vit.= vitamins 
min.=minerals 
THE PLACE OF WHOLE BLOOD TRANSFUSION 
IN REPLETION THERAPY 


In the dynamic protein equilibrium of body 
proteins, hemoglobin occupies a unique position. 
Dogs, experimentally depleted of both hemoglo- 
bin and plasma protein, raid their own tissue 
proteins in the attempt to repair these deficits 
(159, 231). Hemoglobin seems to enjoy a pre- 
ferential priority call on the available protein in 
such a situation, as anemic depleted dogs fabri- 
cate from two to four times as much hemoglobin 
as plasma protein (188, 189, 190). To prevent 


given daily until the hemoglobin concentration is 
within normal limits. In a patient of average size 
(from 65 to 70 kgm.) a transfusion of 500 cubic 
centimeters will usually result in a hemoglobin 
rise of more than 1 gram per cent. During the 
operation there should be a complete replacement 
of operative blood loss. This loss is usually 
greater than suspected by the operator. The 
figures (see Table VI) for average blood loss in 
carefully performed operations are actually mini- 
mum figures as they do not include the not incon- 
siderable factor of postoperative blood loss (206). 
Wangensteen and others (132) have advocated 
actually measuring the weight of the blood lost. 
If only dry sponges are used throughout the opera- 
tion, the circulating nurse may then weigh the 
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sponges before and after use and the difference 
— be presumed to represent the external blood 
Oss. 

While adequate blood transfusion is vital to 
surgical success, it should not be considered that 
this therapy will of itself remedy a protein deficit. 
A 500 cubic centimeter blood transfusion contains 
in addition to erythrocytes only about 15 grams of 
plasma protein. The nitrogen within the red 
blood cell is not readily available to the body 
protein pool. When fresh blood has been trans- 
fused, 8 weeks must pass before half of the trans- 
fused red blood cells are found to have become 
disintegrated (83, 163, 164). Likewise, in poly- 
cythemia due to excessive transfusions the rate 
of disintegration of the transfused erythrocytes is 
the same as that of the recipient’s own red cells, 
ie., 0.8 per cent per day (27). Adequate protein 
dosage, therefore, cannot be approached by means 
of blood transfusions even if one were willing to 
accept the risk of hemoconcentration and poly- 
cythemia. In preoperative therapy, blood trans- 
fusion is utilized chiefly as a rapid and efficient 
means of replacing the hemoglobin deficiency. 
The iron released by the disintegration of red cells 
is re-utilized in the synthesis of new erythrocytes 
with remarkable rapidity and efficiency (89, 91). 
In severe anemias in which immediate hemoglobin 
tepletion is necessary, concentrated erythrocyte 
suspensions may be used (214). It is interesting 
to note that Strumia has separated the protein 
fraction from hemoglobin and has used this globin 
intravenously for protein repletion with successful 
results. Conversely, normal hemoglobin produc- 
tion in man (134) and animals (188, 230) depends 
upon the availability of protein raw materials as 
well as of iron. 

Several authors (1, 47) have recently stressed 
the fact that preoperative patients frequently 
show a diminution of total blood volume. This is 
said to be frequently more severe than would be 
suspected from a simple determination of hemo- 
globin concentration, which may be deceptively 
high because of dehydration. Lyons (47) has 
introduced the term “chronic shock” to describe 
the syndrome of a decrease in blood volume, pro- 
teins, and body weight with a simultaneous in- 
crease in interstitial fluid. His group believes that 
the blood volume should be determined and the 
hemoglobin deficit calculated ‘fon the basis of 
standard for usual weight prior to illness.” Esti- 
mated preoperative transfusion dosages as large 
as 2,000 cubic centimeters were frequently en- 
countered. 

While there can be no quarrel with the principle 
that deficits in the circulating blood volume must 


be replaced preoperatively, it is not certain at 
this time whether it is necessary or desirable that 
the dosage for transfusion therapy be calculated 
on the basis of red blood cell volume. Although 
the dye disappearance curve method (go) is a 
valuable research tool when meticulously con- 
trolled, we agree with Stanton (206) that accurate 
red cell volume determination is “too difficult 
technically to be considered practical for routine 
clinical use.” In our hands the 10-minute blood 
volume test (96) has offered no advantage in cal- 
culation of transfusion dosages over serial de- 
terminations of hemoglobin or hematocrit. 


THE PLACE OF HUMAN PLASMA IN 
REPLETION THERAPY 


At first glance, human plasma transfusion 
would seem to constitute ideal replacement ther- 
apy for depletion of the plasma proteins. Actu- 
ally, transfused plasma, labeled with radioactive 
isotopes, escapes from the vascular compartment 
with great rapidity. About 50 per cent of the 
injected plasma leaves the blood stream within 26 
hours to enter the general pool of body protein 
(82). Over a 7 day period approximately half of 
the injected plasma undergoes combustion while 
most of the remainder becomes fabricated into 
tissue protein (7). Thus, only a fraction of the 
injected plasma is directly available to rectify the 
lowered serum protein level (158). Since a liter of 
plasma contains only 65 grams of protein, huge 
volumes of plasma are required to replenish de- 
pleted tissue as well as plasma protein. 

Administered at the rate of about 1,000 cubic 
centimeters per day over a long period of time, 
plasma transfusion alone can improve the recipi- 
ent’s serum protein level (11). In fact, Allen, 
Bogardus, and their associates believe that the 
use of plasma on this dosage scale is the most 
efficient means of repleting plasma proteins. Con- 
trary to the findings of Lund (142), they suggest 
“that the fear of overtransfusion is unwarranted 
except where the cardiovascular reserve is re- 
duced,” since the plasma protein leaves the vascu- 
lar compartment fairly rapidly. Nevertheless, we 
do not consider massive plasma transfusion the 
procedure of choice in protein repletion for sev- 
eral reasons: (1) there is the expense entailed 
($1.00 per gram of plasma protein), and (2) the 
complication of homologous serum jaundice has 
been found to occur in from 4.3 to 7.5 per cent of 
all patients receiving pooled human plasma trans- 
fusions (30, 198, 205). This is a serious complica- 
tion, occurring from 60 to 180 days following 
transfusion, which in some cases has led to fatali- 
ties. It is possible that ultraviolet radiation may 
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eliminate the hepatitis virus from plasma (28, 
233), but this procedure has still to be confirmed 
on a large scale. It is interesting to note that 
homologous serum jaundice is rarely transmitted 
by unpooled whole blood transfusion (92, 205) 
and does not occur following the use of human 
albumin because the virus does not survive the 
period of heating during the preparation of the 
albumin (88). 

Some observers (217, 226) believe that injected 
plasma is metabolized in such a manner that it 
may not be effective in protecting the liver against 
fatty infiltration. In this respect whole protein 
per os or intravenous hydrolysate is believed to be 
superior to plasma. A final disadvantage of 
plasma, in cases of hypoproteinemic edema, is the 
high salt content (5 to 6 grams per liter) which 
may act temporarily to aggravate the edema. 

In cases of shock, when blood is not available, 
plasma transfusion is indicated in spite of these 
disadvantages. When there is evidence of ex- 
tensive loss of serum into wounds (following ab- 
dominoperineal resection, pneumonectomy, in em- 
pyema, and decubitus ulcer), into the gut (para- 
lytic ileus and acute intestinal obstruction), and 
into the peritoneal cavity (acute pancreatitis and 
acute peritonitis), replacement therapy by plasma 
transfusion constitutes the most direct method of 
correcting the specific deficit in circulating plas- 
ma. Also, in severe burns with hemoconcentra- 
tion, plasma transfusion is indicated, although 
evidence has recently accumulated which suggests 
that early whole blood transfusion may be pre- 
ferable in many of these cases (2, 79). 

In other situations the exact place of plasma 
therapy is not as yet settled. It is not a physio- 
logical means of administering protein in that 
preformed whole protein enters the vascular com- 
partment without the benefit of prior digestion 
into amino acids. Although plasma can support 
nutrition in dogs as the sole source of nitrogen 
(230), a significant portion of injected plasma 
does not become incorporated into tissue protein 
until a period of 5 to 7 days has elapsed (7). 
Therefore, in elective cases the parenteral use of 
protein hydrolysate seems more logical than the 
use of plasma (71). The use of the two agents in 
combination has been recommended (131), and 
this recommendation should be followed especially 
when it becomes necessary to employ the paren- 
teral route exclusively for long periods of time. 


THE PLACE OF CONCENTRATED SALT-POOR 
HUMAN ALBUMIN IN REPLETION THERAPY 


In comparison with plasma, human albumin 
prepared by the Cohn fractionation process (116) 
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does not transmit the hepatitis virus (88) and has 
a sodium content of only 0.2 gram per 25 grams 
of albumin, or less than one-tenth that of plasma 
(197). Its cost to the patient is $2.10 per gram of 
protein. When it is used in the treatment of pro- 
tein depletion, human albumin can be given intra- 
venously in limited doses only. Twenty-five 
grams of human albumin is the osmotic equivalent 
of 500 cubic centimeters of citrated plasma (196). 
If as much as 60 grams a day are given over a 
to or 15 day period, heart failure may develop 
even in patients without previous cardiovascular 
disease (222). Its metabolic fate is similar to 
plasma in that about 4o per cent is burned and 
from 45 to 50 per cent is converted into tissue 
protein. In 4 to 8 days after completion of the 
intravenous administration of albumin, about 10 
per cent of the albumin remains in the blood 
stream (222). An intravenous dose of 60 grams 
of albumin per day seems to produce proteinuria 
in some patients without evidence of pre-existing 
renal disease. On the other hand, good results 
can be obtained with smaller doses (from 25 to 50 
grams daily) of salt-poor albumin given intra- 
venously in cases of severe hypoproteinemic ede- 
ma if it is combined with a proper salt-poor high 
protein diet over a long period of time (42, 208). 
Despite the fact that albumin is low in trypto- 
phane and isoleucine (102), Eckhardt and his as- 
sociates (65) have shown that doses of 37.5 grams 
given intravenously and 50 grams per os can 
maintain the human nitrogen balance. 
Satisfactory results may be expected with al- 
bumin in the treatment of shock. In this situa- 
tion the concentrated albumin is more effective 
when diluted to a physiological concentration with 
saline or glucose solution (56, 140). In other cases 
of acute protein deficit, in which an emergency 
operation has forced the omission of preoperative 
therapy, the use of a pre-formed proteinlike albu- 
min may prove to be advantageous. In cases of 
postoperative intestinal obstruction due to hypo- 
proteinemic edema at the site of an anastomotic 
stoma, the judicious use of human albumin may 
increase the osmotic pressure of the blood and 
thereby reduce this stomal edema. This may 
eventually eliminate the necessity for making a 
feeding jejunostomy in cases of obstruction due to 
edema following gastric resection. If a patient is 
properly prepared and a technically sound anas- 
tomosis is constructed, this complication is un- 
usual. Elman ef al. (77) reported satisfactory 
clinical results with salt-poor human albumin in 
treating chronic hypoalbuminemia. Whether al- 
bumin constitutes a complete substitute for plas- 
ma in all the situations in which plasma is indi- 
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cated, is not yet known. Perhaps the globulin 
fraction of plasma with its antibodies may prove 
to be of some specific value to the depleted pa- 
tients. At present albumin has the advantages 
of freedom from the hepatitis virus and of low 
salt content with the disadvantage of increased 
cost. 


A SUGGESTED PROGRAM OF PROTEIN THERAPY 


It should be axiomatic that the design for pro- 
tein therapy must be fitted to the needs and the 
peculiarities of each individual patient. The oc- 
casional patient who reacts to oral administration 
of protein concentrates with intractable diarrhea 
should receive supplementary hydrolysate paren- 
terally. The patients who suffer repeated febrile 
and other side reactions following parenterally 
administered hydrolysate supplements should be 
given only oral preparations. Although the use 
of a certain amount of a protein hydrolysate or a 
whole protein concentrate daily before and after 
operation has been advocated as a routine meas- 
ure (62), this type of “shotgun therapeutics” re- 
sults only in inadequate dosages for the depleted 
patients, and there is no demonstrable benefit for 
those in a normal state of nutrition. Actually, the 
uncomplicated case of cholelithiasis, fibroid uter- 
us, appendicitis, hernia, or hemorrhoids usually 
requires no protein therapy other than that for 
correction of possible anemia. When there is only 
a hemoglobin deficit (menorrhagia), it is necessary 
to give the patient only whole blood transfusion 
and iron therapy preoperatively. The exceptions 
are the patients with evidence of coexisting nu- 
tritional deficiency. On the other hand, almost all 
patients suffering from the conditions listed in 
Table I should be considered protein-deficient by 
the very nature of their disease. 

A recommended regime for use in clinical prac- 
tice begins in the out-patient clinic or private 
office with evaluation of the patient, his disease, 
dietary history, and recent weight loss. Serum 
protein and albumin concentrations are deter- 
mined especially in cases in which the nutritional 
evaluation is indefinite. A complete blood count 
should always be made. If the hemoglobin level 
is below 10 grams per cent, the protein repletion 
program is better undertaken in the hospital 
where adequate whole blood transfusions can be 
administered. Otherwise, in most cases the pa- 
tient can make an excellent beginning at home by 
observing a properly planned dietary with supple- 
ments of skimmed milk powder, proprietary whole 
protein, or hydrolyzed protein products. Co- 
operative patients can ingest from 200 to 250 
grams of protein daily at home with proper guid- 
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ance. Adequate vitamin therapy should be pre- 
scribed. During the few weeks preceding a pa- 
tient’s hospitalization for elective surgery—while 
awaiting bed space or completion of diagnostic 
study—considerable repletion can be accom- 
plished. 

In the hospital the technique of repletion is 
identical with that practiced at home except that 
the parenteral route also becomes available. After 
the patient is in a state of adequate hydration, 
the blood count and the serum protein and albumin 
levels may be determined. Whole blood is given 
in doses of from 500 to 1,000 cubic centimeters 
daily until the hemoglobin level is within normal 
limits. As appetizing a diet as possible is given 
and should include at least 100 or 125 grams of 
whole food protein. This is supplemented with 
either Varco’s (218) or Lund’s pe formula, or 
modifications thereof. One ounce of powdered 
brewer’s yeast suspended in iced tomato juice may 
be given two or three times a day for its protein 
as well as its excellent crude vitamin B content. 
If further supplementation seems desirable, 50 
grams of protein hydrolysate may be given intra- 
venously after the evening meal. Larger doses 
usually require that most of the day be devoted 
to the infusion and often result in a greater loss 
of oral intake than can be contributed by the 
parenteral route (174). Plasma and albumin are 
used on specific indications and are rarely neces- 
sary preoperatively unless the parenteral route 
must be used exclusively or unless hypoproteine- 
mic edema is present. Repletion exclusively by 
the intravenous route is attempted only on the 
specific indications previously discussed. 

The exact length of time which should be de- 
voted to protein repletion is not known, as there 
is no good laboratory or clinical test for the ade- 
quacy of tissue protein repletion. Varco (217) 
recommends, on an empirical basis, approximately 
5 to 7 days of preparation for each 10 per cent loss 
of body weight. The patient’s weight curve pro- 
vides a good gauge of the success of nutritional 
therapy. Occasionally in severely depleted pa- 
tients a sudden drop in the weight curve occurs 
after 4 or 5 days of therapy because of profuse 
diuresis (153). This is probably due to the loss of 
occult edema (interstitial) fluid and should be 
followed by a period of slow but steady weight 
gain. 

In the postoperative period the first important 
factor is the complete replacement of the blood 
loss due to operation. In the uncomplicated case 
of gastric or colonic resection the patient is usu- 
ally taking a fairly adequate soft diet by the third 
to the fifth postoperative day. This patient often 
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needs no intraverous administration of fluids 
after the third day. Since the phase of nitrogen 
catabolism probably prevents adequate utiliza- 


tion in the early postoperative period, we have © 


not used any special protein preparations in un- 
complicated cases with adequate preoperative 
preparation. The use of Abbott-Rawson oroje- 
junal tube feedings (185) following gastrectomy 
has not been considered necessary as a routine 
measure, although in severely depleted patients 
it is a highly desirable procedure. 

Vigorous parenteral protein therapy (3,000 c.c. 
of 5% amigen in 10% dextrose) is advisable post- 
operatively only when adequate oral feeding is 
interdicted because of stomal obstruction, peri- 
tonitis, or enterocutaneous fistula. The routine 
use of parenteral administration of amino acids 
following gastric surgery has not shown any strik- 
ing improvement in the patients’ clinical courses 
(225). However, in the presence of various com- 
plications (wound infection, intestinal obstruc- 
tion) protein therapy should certainly be institu- 
ted postoperatively. In nonelective cases in 
which adequate preoperative repletion is impos- 
sible, the intelligent parenteral administration of 
hydrolysates, blood plasma, and albumin in the 
immediate postoperative period may help prevent 
the complications which accompany hypoprotein- 
ism. 

Although it may not seem related to the present 
discussion, early ambulation is a feature of post- 
operative management which has an important 
influence on the metabolic functions of the sur- 
gical patient. The early return to activity and 
vigor improves the appetite and gastrointestinal 
function, and there is evidence to show that en- 
forced bed rest in itself encourages tissue protein 
breakdown even in normal people (63, 228). In 
postoperative patients (120) better nitrogen bal- 
ances.were found after early ambulation than in a 
control group kept at bed rest. Since it accelerates 
the return of the gastrointestinal tract to normal 
function, early ambulation has in our hands been 
invaluable in simplifying the postoperative man- 
agement of protein-depleted patients, especially 
of the older age group. 


CONCLUSIONS 


1. Protein repletion should be accomplished 
prior to operation whenever possible. The post- 
operative parenteral administration of protein 
hydrolysates should not be considered compensa- 
tion for inadequate preoperative preparation. 

2. Within broad limits, the higher the protein 
intake (3 to 4 gm. per kilogram), the greater the 
quantity of new tissue protein produced. 
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3. The oral route allows more efficient protein 
utilization than does the parenteral route. 

4. Anemia should be promptly corrected by 
means of whole blood transfusions in order to 
forestall “raiding” of the tissue protein as a 
source of the raw materials for hemoglobin fabri- 
cation. 

5. Sufficient carbohydrate or fat must be sup- 
plied to prevent the catabolization of protein for 
the satisfaction of the energy requirement. 

6. Good nitrogen retention in average-sized 
adults can be achieved by using the intravenous 
route exclusively only if a minimum of 150 grams 
of protein hydrolysate and 300 grams of glucose 
are given each day. The administration of hydro- 
lysates in dosages smaller than this to patients 
who are unable to take nourishment by mouth is 
probably not worth while. 

7. Successful protein therapy demands indi- 
vidual improvisation so that each patient receives 
the combination of agents which results in the 
greatest dosage and the least psychic and physio- 
logical disturbance. 


SUMMARY 


The literature concerning the nature of protein 
depletion in surgical patients is reviewed. The 
physiological basis of the various repletion tech- 
niques is explored, and the place of whole protein, 
protein hydrolysate, plasma, albumin, and whole 
blood in repletion therapy is critically evaluated. 

A practical program is offered for the manage- 
ment of protein deficiency. 
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Salivary Gland Tumors of the Submaxillary Gland 
Associated with Calculi. EpHxam L. MANNING 
and Maurice A. MIcHAEL. Ann. Otol. Rhinol., 1950, 
59: 141. 

Two cases of enlargement of the submaxillary 
salivary glands are presented. In each, an original 
diagnosis of salivary calculus was made and at opera- 
tion, in addition to the calculus, a mixed tumor was 
found. The authors emphasize that the possibility 
of tumor must always be considered in such cases. 

Joun J. BALLENGER, M.D. 


EYE 


The Exploration of the Orbit. W. HEDLEY SumMER- 
SKILL. Brit. J. Ophth., 1950, 34: 292. 


Exploration of the orbit is discussed, and the 
author states that space-occupying lesions in the 
orbit can be diagnosed fairly accurately. However, 
determination of the nature, the size, and the exact 
position of such tumors is difficult. Tumors near 
the outlet of the orbit and those outside the periorbita 
present little difficulty, but when deeper tumors in 
the intermediate space and in the muscle cone are 
present, the surgical procedure is to some extent 
exploratory. For these cases a subperiorbital ap- 
proach is usually adopted following either a Kronlein 
osteoplastic resection or incision down to the orbit. 

A modification of the transconjunctival route ad- 
vocated by Reese and others is preferred, and this 
procedure was followed in a series of 8 consecutive 
cases, in 7 of which intraorbital tumors were found. 
In this procedure a free lateral canthotomy is made 
and the lateral palpebral ligament and the palpebral 
fascia are freed from their attachment to the peri- 
osteum. The horizontal incision in the conjunctiva 
is extended upwards or downwards as necessary, 
keeping a few millimeters to the bulbar side of the 
fornix. If it is desired to explore the inner side of 
the orbit, the incision is continued round to the 
internal rectus. This procedure permits digital 
palpation through the incision, to investigate the 
contents of the muscle cone and of the intermediate 
space to be examined. 

If the tumor is in the intermediate space, the con- 
junctival incision is extended as required. If more 
room is required the rectus muscle may be sectioned 
and the eye displaced. 

Summerskill is of the opinion that a transcon- 
junctival approach combined with a free canthotomy 
is a satisfactory method for exposing the orbit and 
dealing with any lesion that may be found. Its 
chief advantages are: 
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1. It provides access to every part of the orbit 
so that removal of any mass may be thoroughly 
effected. This is also true of even some benign 
tumors, recurrence of which may be malignant. 

2. It results in only slight, if any, postoperative 
deformity or disfigurement. For this reason there 
should be little hesitation in exploring any orbit 
suspected of containing a tumor, the exact diagnosis 
of which is doubtful. 

3. It does not jeopardize the efficient performance 
of any further surgical or other procedure which 
may be required by the condition discovered. Small 
intraorbital tumors can be readily removed, the 
conjunctival incision can be extended, and the 
muscles pushed aside or even resected to permit 
access to any part of the orbit. With a transcon- 
junctival approach, no incision is made through 
the periorbita, so that if malignant disease is revealed 
the contents of the orbit can be exenterated within 
an intact periosteal sac. JosHua ZUCKERMAN, M.D. 


Transplantation of the Lacrimal Glands in Man 
and Rat; Effect of Injury of the Lacrimal Duct 
in the Rat. Clinical and — Study. 
Mauno Vannas. Arch. Ophth., Chic., 1950, 43: 804. 


Vannas had found that transplantation of two- 
thirds of the palpebral gland from healthy patients 
with epiphora to patients with severe xerophthalmos 
incident to old trachoma was of moderate benefit in 
one of three eyes. In the hope of improving his re- 
sults he studied the grafting of the lacrimal gland in 
adult albino rats under controlled experimental 
conditions. 

The results in 46 autotransplantations and homeo- 
transplantations indicate that the exchange of parts 
of lacrimal glands in the same animal from one side 
to the other was far better tolerated than was 
homeotransplantation. In contrast to the human 
eye, surgical grafting of the lacrimal gland of the rat 
often led to severe complications in the eye. Auto- 
transplantations were less injurious to the sensitive 
rat eye than were homeotransplantations. 

James E. LEBENsonn, M.D. 


Ocular Fat Embolism. A Clinical and Pathologic 
Report. ArtHuR GERARD DEVOE. Arch. Ophth., 
Chic, 1950, 43: 857. 

Ocular fat embolism is not so rare as has been 
thought, though it is distinctly unusual. Fracture 
of one or more of the long bones is oftenest the chief 
traumatic lesion. It is assumed that the fat of the 
bone marrow enters the venous system through 
torn, open veins. 

In the case presented, the fundus was observed 
before death and a complete necropsy was per- 
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formed. A man, aged 25, was struck by an auto- 
mobile and received multiple compound fractures of 
both tibias and fibulas, fractures of the right 
eleventh rib, and of the transverse processes of the 
first to fourth lumbar vertebrae. He became 
comatose and cyanotic the next day. The pupils 
were pin-point and the eyeballs occasionally rolled 
irregularly. Numerous petechial hemorrhages, pres- 
ent in the skin, were also seen in the palpebral and 
bulbar conjunctivae. The eyes were examined 18 
hours before death, which occurred 24 days after 
the injury. 

In each fundus a typical cherry red spot was 
present at the macula, surrounded by an area of 
edema. Adjacent to this were discrete fluffy exudates 
of the cotton wool type. No hemorrhages were 
present. 

Autopsy showed venous engorgement and fresh 
interstitial hemorrhages in all organs. Staining re- 
vealed massive fat embolism of the capillaries and 
venules in all organs, as well as fat globules within 
the alveoli of the lung and the lumens of the renal 
tubules. Histologic study of the eyes showed no ab- 
normalities of the cornea, iris, chamber angle, or 
ciliary body. Throughout the extent of the choroid, 
but most conspicuously at the posterior pole, globules 


of fat were irregularly encountered. The retina: 


likewise presented numerous vessels occluded with 
fat, which were often surrounded by patches of dis- 
organized, edematous retina. The nerve heads were 
normal, but fat was present in the vessels of the optic 
nerve. James E. LEBENSOHN, M.D. 


Hereditary and Constitutional Dystrophies of the 
Cornea. B. Am. J. Ophth., 1950, 
33: 692. 

The familial character of the hereditary corneal 
dystrophies was first noted by Fuchs in 1901. The 
dystrophies are rare in brown-eyed individuals and 
no case has yet been reported in negroes. They are 
not associated with any other known disease and are 
not amenable to any form of curative therapy. In 
all these diseases the affection is bilateral and the 
onset occurs in the first decade of life; the nodules 
cause irregularity of the corneal surface and attacks 
of pain are common; the central area of the cornea 
is affected primarily and vascularization is absent. 
These dystrophies are not common, but should be 
remembered in the diagnosis of obscure lesions. 

Recent studies have demonstrated that there are 
three distinctive types of hereditary corneal dys- 
trophy. The transmission is dominant in the gran- 
ular and reticular forms, and recessive in the macular 
type, where a background of consanguinity is com- 
mon. The eponyms previously attached to these con- 
ditions will soon become obsolescent. 

In granular corneal dystrophy (Groenouw’s Type 
I) the sharply demarcated irregular spots suggest by 
their outline crumbs of bread. Corneal sensation is 
usually normal. Vision deteriorates, but very slowly. 
In cases with recurring erosions the mistaken diag- 
nosis of herpes is frequently made. 
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In- reticular corneal dystrophy (Haab-Dimmer 
type), opaque interlocking lines and nodules are 
observed. Slit-lamp examination shows the linear 
opacities to be characteristically double-contoured, 
and most prominent peripheral to the central zone, 
but the extreme marginal zone remains free. Corneal 
sensation is greatly impaired. Visual acuity de- 
creases at an early age. Recurring corneal erosions 
are common. 

In macular corneal dystrophy (Groenouw’s Type 
II), the numerous spots form a diffuse opacity over 
the whole area. Corneal sensitivity is extremely 
diminished, but the epithelium is not much affected. 
Blindness is usual by the age of 30. 

James E. LEBENsouN, M.D. 


Dystrophies of the Cornea. The Fifth Sanford R. 
Gifford Lecture. Everett L. Goar. Am. J. 
Ophth., 1950, 33: 674. 

The six principal types of corneal dystrophy are 
critically reviewed and layishly illustrated. 

Primary fatty or lipoid degeneration. With failure 
in the enzymatic oxidation of lipoids, fat accumu- 
lates in and between the cells. This sets up a foreign- 
body reaction; macrophages phagocytose the fat 
and are transformed into foam cells. Exudation and 
fibrosis ensue. Somewhat related to this group are 
the corneal opacities, stationary in character, uni- 
formly found in gargoylism. 

Marginal dystrophy. The flattening of the cornea 
in the region of greatest involvement results in high 
astigmatism. The disease progresses very slowly 
until finally Descemet’s membrane bulges through 
the furrow. 

Primary band-shaped or zonular dystrophy. The 
opacity begins at the limbus margins in the inter- 
palpebral fissure and moves slowly across the cornea. 
Bowman’s membrane shows a characteristic calci- 
fication, and dark holes are seen with the slit-lamp 
where corneal nerve fibers emerge—a pathognomonic 
finding. Superficial keratectomy may improve vision. 

Salzmann’s nodular dystrophy. Though this dys- 
trophy follows phlyctenular keratitis, the nodules are 
of degenerative nature and the hypertrophic scar 
formation is similar to that in keloid. The disease 
is commonest in females, is often unilateral, and not 
familial. 

Familial hereditary dystrophies. The commonest 
form is the granular type, which always shows clear 
cornea in the periphery and between the opacities. 
The second commonest type is macular corneal 
dystrophy, a recessive form, that may show up un- 
expectedly in children of healthy parents. The 
ts" form is reticular dystrophy (‘‘lattice kera- 
titis”’). 

Endothelial dystrophy. This condition is always 
bilateral, and is most often marked in women of the 
fifth decade, but about 6 per cent of all patients are 
affected to some degree. Hyperactivity of the endo- 
thelium induces excrescences in Descemet’s mem- 
brane, which become more numerous when the con- 
dition is progressive. Epithelial dystrophy follows 
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when in rare cases the integrity of the aqueous barrier 
is destroyed and the epithelial cells become water- 
logged and break down. A corneal transplant is in- 
effective as it soon assumes the characteristics of the 
host’s cornea. James E. LEBENsouN, M.D. 


International Symposium on Corneal Surgery. R. 
Town ey Parton, J. I. BARRAQUER, JR., G. P. Sour- 
DILLE, JAMES E. ROBERTS, and Others. Am. J. 
Ophth., 1950, 33: 3- 

In this international symposium a number of 
ophthalmologists discuss various aspects of corneal 
surgery with special reference to corneal trans- 
plantation. 

PaTON presented a foreword on the Eye Bank for 
Sight Restoration and expressed the hope that the 
exchange of knowledge about keratoplasty would 
advance the service of ophthalmology in the allevi- 
ation of blindness throughout the world. 

He also presented a historical review of corneal 
transplantation, referring to the contributions by 
Pellier de Quengsy (1789), Autenrieth (1814), 
Schmidt (1814), Beer (1814), Gertner (1817), Riecke 
(1823), Meissner (1823), Reisinger (1818), Himly 
(1813), Stilling (1836), Koenigshoefer (1836) Strauch 
(1841), Markus (1841), Steinberg (1843), Von 
Hippel (1877), Zirm (1907), Elschnig (1908), and 
Filatov (1922). He pointed out that the most inter- 
esting development at present is the use of the 
nonpenetrating corneal transplant for therapeutic 
purposes. 

Barraquer described his technique of penetrat- 
ing keratoplasty. He pointed out that the post- 
operative complications which usually result from 
poor coaptation of the graft include: displacement 
of the graft, infection, edema, delay in the formation 
of the anterior chamber, anterior synechiae, iris pro- 
lapse, hypotrophy, hypertension, keratitis, hemor- 
rhage, iridocyclitis, vascularization, and dystrophia. 

It should be emphasized that not only must the 
most suitably sized graft (preferably between 5.oand 
6.5 mm.) be determined for each case but also that 
the graft must be absolutely centered with the pupil, 
and that it has to border on cornea of normal 
thickness. 

If the cornea is very thick (in total leucomas), a 
superficial keratoplasty has to be performed to thin 
out and improve the bed. This procedure is superior 
to keratectomy. 

Penetrating keratoplasty with round grafts of a 
size similar to that of the resection was generally 
used. The trephine has a central pin and is used like 
a carpenter’s center bit. 

The operative procedure is as follows: the pupil is 
kept in miosis with eserine because miosis has cer- 
tain advantages; it permits more perfect centering 
of the graft with the pupil, greater cleanness of 
trephination because of better visibility of the cham- 
ber depth, better protection of the lens and better 
visibility if the trephination should have to be com- 
pleted with a different instrument, less danger of the 
formation of anterior synechiae (particularly sphinc- 
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teric ones which occur most frequently and are most 
serious), and the pupil will not contract when the 
anterior chamber is opened. 

The following sequence is observed: akinesia of 
the orbicularis, retrobulbar injection, trephination, 
obtaining the graft, placing the graft, and suturing. 
The trephination is performed 2 minutes after the 
retrobulbar injection. A longer delay would 
necessitate operation on a hypotonic eye with danger 
to the uniformity of the section. 

The graft is obtained preferably from an adult 
cornea taken itnmediately after death and preserved 
for not more than 3 days in the cm yee in moist 
air, and at a temperature between 2° and 4 eC. 

The suturing of the graft is considered the most 
important step in the operation because most post- 
operative troubles are due to faulty or incorrect 
fixation. Direct suturing of the graft with fine silk 
thread and sharp needles (5 mm. long and with a 
radius of curvature of 5 mm.) and with a downward 
cutting edge insures the best results. The sutures 
must go through one-half of the thickness of the 
parenchyma in larger or smaller number according 
to the diameter of the transplant and the conditions 
in each case. 

The patient is kept in bed for 12 days but may sit 
up whenever he wishes. 

At the first dressing on the third or fourth day, an 
atropine collyrium (2.5 per cent) is instilled. Dress- 
ings are renewed every 2 or 3 days. On the fourth 
day, a saline aperient or mild laxative may be pre- 
scribed. After 10 days a monocular dressing is ap- 
plied and the patient allowed up. The sutures are 
removed in about 14 days. The dressing may be re- 
moved after 17 days in 5.0 mm. trephinations; after 
20 days in 6.0 mm. trephinations; and after 22 days 
in trephinations of 6.5 mm. 

Mydriasis (never miosis) must be maintained if 
the slightest reaction (hyperemia or photophobia) is 
present. In cases of increased intraocular tension, a 
cyclodialysis or an Elliot trephining operation may 
be performed and mydriasis should be continued. 

If the suturing needles are not extremely sharp, it 
is better to place a bridging suture, even though the 
results will be less certain. 

The excellent results obtained with this technique 
are shown by the high percentage of transparencies, 
by the absence of postoperative complications, and 
by the absence of a limiting ring. 

SOURDILLE discussed the complications of kera- 
toplasty as well as their prevention and treatment. 

The technical errors during operation include 
mistakes in placing the graft, oblique resection of the 
cornea with resultant displacement and scarring, 
inefficient section of the layers of the graft, and mis- 
placing of corneal sutures. 

The postoperative complications following pene- 
trating keratoplasty are: displacement of the graft, 
deformity of the graft, adhesions between the graft 
and the iris, and secondary glaucoma. 

In complicated cases the prognosis is very differ- 
ent. Preliminary operations should be performed to 
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correct extensive vascularized leucomas, anterior 
synechiae, and symblepharon or defects of the eye- 
lids. Vascularization may produce serious con- 
sequences. 

If, several days after the operation, some new 
vessels are seen in the graft, roentgen ray treatment 
should be given. The earlier this treatment is 
started the better will be the results. The usual treat- 
ment consists of 50 roentgens. A total of from 200 
to 250 roentgens may be sufficient to arrest vascular 
invasion of the graft. 

RoBERTs presented statistics in 100 cases of 
partial penetrating keratoplasty in relation to the 
clarity of the transplanted corneal tissue. 

Without selection of cases it was found that there 
was better than one chance in two that the graft 
would remain clear. 

The actual findings were as follows: 55 per cent 
of the grafts were clear and 45 per cent cloudy. With 
proper selection of cases, a higher percentage of clear 
grafts should be obtained. 

According to Roberts, the cases most suitable 
for keratoplasty are conical cornea, small central 
opacities, and mild interstitial keratitis. The larger 
the opacity and the more extensive the preoperative 
corneal vascularization, the less chance there is for 
a clear graft. 

PAUFIQUE discussed the indications for the thera- 
peutic lamellar corneal graft. 

He is of the opinion that the lamellar corneal graft, 
has three indications: optical, for superficial lesions 
occupying only a part of the corneal thickness; pre- 
paratory, in serious lesions of the cornea with dense, 
highly vascularized leucomas preparatory to a per- 
forating graft; and therapeutic, for the treatment of 
progressive corneal diseases. The trophic action in 
keratoplasty is an interesting phenomenon. 

Therapeutic lamellar grafting may be performed 
at the periphery or at the center of the cornea. This 
type of grafting is indicated in all forms of chronic 
or recurrent keratitis when all the usual treatments 
give no results, when the center of the cornea is in 
danger, or when a perforation of the cornea is im- 
minent. 

SHAFER presented the results of his experiments 
with homoplastic partial lamellar grafts on rabbits. 

The experiments were performed to determine the 
effect of direct edge-to-edge suturing of partial 
lamellar grafts and to devise a method of overcom- 
ing the herniation of the recipient bed encountered 
in lamellar partial transplants. 

Histologic sections were made after enucleations 
at 1 hour and 1, 2, 3, 4, 5, 7, 8, and 10 days post- 
operatively. It was found that no standard-sized 
graft persisted longer than the fifth postoperative 
day. The recipient bed was epithelialized at that 
time. All standard-sized grafts presented an epi- 
thelialized notch between the edges of the recipient 
and donor stroma. The notching was attributed to 
stretching of the recipient bed. 

In a second series of partial lamellar corneal trans- 
plantations performed with the donor disc 1 mm. 


larger in diameter than the recipient bed, corneal 
sections were examined at 1, 3, 5, 7, and 10 days 
postoperatively. In spite of the oversize graft, a gap 
or notch was found in all sections but those which 
were made on the first and seventh postoperative 
days. Stretching and herniation of the recipient bed 
is not resisted by edge-to-edge corneal sutures. It 
is believed to occur during the operation before any 
retaining suture can be closed. Decompression pro- 
cedures are suggested to prevent herniation of the 
recipient bed in lamellar corneal transplantations, at 
least in the soft cornea of the rabbit. 

Lavat discussed the pathology of removed corneal 
sections. 

After the graft has been inserted, it becomes 
edematous during the first 24 hours and the epithe- 
lium is lost. The endothelium is always damaged to 
some extent, but part of it may remain on the graft. 
The majority of the stromal cells continue to live in 
the graft. There is no massive degeneration or re- 
placement at any time during the postoperative 
course. The stromal cells are supplemented by new- 
ly formed keratoblasts from the cornea of the recip- 
ient. The epithelium is replaced by epithelium from 
the recipient cornea. The endothelium may be re- 
paired from the uninjured cells of the graft or by 
cells from the recipient cornea. The wound is closed 
at first by a clot of fibrin followed by fibroblasts 
which form fibrous tissue between the graft and the 
adjacent cornea. 

FREEMAN contributed his observations on em- 
bryonic corneal transplantation. 

The study was organized to contrast the healing 
of embryonic corneal tissue transplanted to animals 
of the same and of different species. 

He concluded that on transference embryonic cor- 
neal tissue grows moderately well, persists for sev- 
eral months, regresses, dies, and is finally replaced 
by the cells of the host. 

Katzin reported on the ultimate fate of the graft. 
If the cornea of the patient has a sufficient number 
of normal corneal cells in the graft bed, they may 
proliferate and enter the new structure and take over 
their function in it. When the cornea of the host is 
badly scarred so that only few normal cells are pres- 
ent the graft will not remain clear for more than a 
few weeks. When the cornea of the host is very much 
vascularized so that reparative processes proceed at 
a very rapid rate after transplantation, even though 
there may be many normal corneal cells in the bed, 
the graft becomes invaded by connective tissue and 
does not remain clear. In other words, the host’s 
cornea gradually fills in with its own cellular ele- 
ments while maintaining the original matrix. 

BUSCHKE presented some of the dynamic aspects 
of tissue structure in corneal epithelium. Certain 
factors in determining success or failure in corneal 
surgery are related to the complex problems of viabil- 
ity of tissue, wound healing, and compatibility of 
the tissues. 

The observed phenomena may be classified as de- 
generative, proliferative, and inflammatory. Buschke 
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presents many examples which demonstrate the 
possibility of modifying and directing by environ- 
mental agents the course of events which are casually 
related to the maintenance and re-establishment of 
functional and morphologic integrity of tissue, in 
prophylactic and therapeutic procedures. 

Lenz discussed the value of radiotherapy for the 
prevention and obliteration of corneal vasculariza- 
tion. The result of the beta rays and low voltage 
roentgen rays to prevent or obliterate corneal vascu- 
larization is influenced chiefly by three factors: 

1. The condition of the cornea at the time of 
irradiation and the preceding cause of opacification 
of the cornea. Best results are obtained if the 
opacity is caused by infection or degeneration of the 
cornea by traumatic ulcer. Corneal vascularization 
may be prevented or obliterated in about two- 
thirds of these cases and when due to other causes 
in about one-third of the cases. Prevention or 
obliteration of vessels by radiotherapy is as success- 
ful following keratectomy as keratoplasty, that is, 
in about 4o per cent of the cases. 

2. The age of the capillaries. Because capillaries 
are endothelial cells they are sensitive to radiation. 
Postoperative prophylactic results are succéssful in 
44 per cent of the cases; when visible vessels are 
present the incidence of success is only 33 per cent. 

3. Dosage. Successful therapy with beta and 
roentgen rays depends upon adequate dosage. With 
beta rays this varied from 1,200 to 6,000 roentgens. 
With roentgen rays at 45 or 60 kv., the results were 
better when a dosage of over 600 roentgens was 
administered. (The average dose was from 1,000 
to 5,000 roentgens per week). The most satisfactory 
distribution of radiation may be obtained by the use 
of beta rays, x-rays at 25 kv., or x-rays througha 
beryllium window with voltages from 30 to 100 kv. 
Nevertheless, 60 kv., no filters, 10 cm target skin 
distance has also given satisfactory results without 
the production of a cataract. 

OKRAINETZ discussed beta irradiation of the eye 
with the radium-D applicator. This applicator is 
considered an effective source of beta irradiation for 
complementary treatment of benign lesions of the 
superficial structures of the eye. In no case of this 
series were the underlying or adjacent tissues injured. 

PaTon presented a number of illustrations of 
typical and of previously considered inoperable 
cases of typical corneal transplantation cases: 

1. An amblyopic eye with completely scarred 
cornea, involving all the layers (no blood vessels). 
The penetrating corneal transplant has remained 
clear for 3 years. Although central vision was not 
improved there was considerable improvement in 
peripheral vision, as well as cosmetic improvement. 

2. A conical cornea. Preoperative vision with 
correction was 20/300. Postoperative vision was 
20/20 with a -5.0 D. sph-1.25 D. cyl. 

3. Groenouw’s dystrophia. Preoperative vision 
was 2/200. Postoperative vision was 20/30 with 
correction, following transplantation of a 6.0 mm, 
penetrating corneal graft, 


4. Completely scarred cornea. Postoperative 
vision was light perception. Two previous 5.0-mm. 
transplants had been unsuccessful. Postoperative 
vision, 6 months after a ro-mm. corneal transplanta- 
tion, was finger counting at 2 feet. The cosmetic 
improvement was marked. 

5. Superficial central scar. Preoperative vision 
was 20/200. Vision after currettage and application 
of hydrochloric acid was 20/40. 

6. Old keratitis (nonspecific in origin) after irra- 
diation therapy for the destruction of small blood 
vessels. One year after a penetrating corneal trans- 
plant vision was 20/20. 

7. Conical cornea after first corneal grafting 
operation. The graft became cloudy but no blood 
vessels were present. Vision with correction was 
10/200. One year after the second grafting opera- 
tion vision with correction is 20/30. The graft re- 
mained clear during 3 years of follow-up. 

8. Adherent leucoma after beta irradiation to 
destroy several large vessels at the 6 o’clock position. 
Postoperatively there was marked cosmetic im- 
provement. 

9. Adherent leucoma. Optical iridectomy did not 
improve the condition. The cornea was clear 2 months 
after a penetrating corneal grafting operation. 

Tupor advocated his technique for corneal trans- 
plantation which involves the principle of cross 
sutures, slight shelving margins, the use of scissors, 
and the use of trephines of slightly different sizes. 
Cross sutures have, on the whole, been accepted. 
Concerning these cross sutures and the eight-point 
fixation, he emphasizes the importance of obtaining 
exact symmetry in the suturing. 

VANNAS pointed out that he prefers the round 
graft and, contrary to the practice of other operators, 
he uses a mechanically driven trephine. With this 
high-speed trephine, he obtains a completely isolated 
transplant, not only from the donor but even from 
the recipient cornea in almost to per cent of the 
cases. 

To keep the transplant in place he uses a very thin 
rubber membrane instead of sutures. 

JosHUA ZUKERMAN, M.D. 


MOUTH 


A Further Report on the Treatment of Microgna- 
thia with Obstruction by a Plastic Procedure. 
Results Based on Reports from 21 Cities, 
1948-1949. BEveRLy Douctas. Plastic & Reconstr. 
Surg., 1950, 5: 113. 

The present article is a supplement to that which 
the author presented on the same subject in 1946 
(Plastic & Reconstr. Surg., vol. 1: 304). 

Respiratory obstruction in cases of micrognathia 
is due to the tongue’s falling backward and down- 
ward into the throat over the epiglottis in such a 
way as to act as a ball valve, which allows egress but 
prevents ingress of the air. The operation which 
the author proposed is designed to overcome this ob- 
struction. A portion of the undersurface of the 
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Fig. 1 (Douglas). a, Micrognathia patient. Note re- 
ceding chin—‘‘Andy Gump” deformity. Patient success- 
fully treated by surgical fusion of tongue with lip. (Photo 
courtesy of Dr. Kenneth). b-c, Technique of surgical 
suspension or fusion of tongue to lower lip for relief of the 


tongue and lip is denuded of mucous membrane as 
shown in Figure 1. The tongue is then held forward 
by suturing it to the lip and the respiratory dif- 
ficulty is relieved. After 4 to 5 months, when the 
mandible has increased in size, the tongue can be 
released by a simple ‘‘Z’”’ type of plastic operation. 
The author believes he has obtained good results 


in 11 of his series of 12 patients. 

Tabular reports, from questionnaires sent to plas- 
tic surgeons only, show 21 patients treated conserva- 
tively and 25 treated by the author’s operation. Of 
the 21 only 35.7 per cent survived, a mortality rate 


of 64.3 per cent. JouN J. BALLENGER, M.D. 


Clinicostatistical Report on Carcinoma of the 
Mouth and Pharynx, Under Treatment from 
1928 to 1945. General Formulations and Cri- 
teria of Evaluation. (Rendiconto clinico-statistico 
dei carcinomi della bocca e del faringe trattati dal 
1928 al 1945. Impostazione generale e criteri di 
valutazione.) Atpo Prrussia. Radiologia med., 
Milano, 1950, 36: 194. 

The director of the Institute of Roentgenology of 
the University of Milano, Italy, had the material 
pertaining to the treatment by roentgen and 
radium therapy which had accumulated since the 
initiation of this Institute in 1928 subjected to a 
statistical study to serve as a sort of memorial for 
the work accomplished and to be used for comparison 
with results obtained elsewhere. Of course, much of 
this material has been reported previously; however, 
this is the first attempt at a comprehensive evalua- 
tion of all results procured in the nose and throat 
department in as far as the treatment of cancer by 
radiologic methods is concerned. 


inspiratory obstruction of micrognathia. b, Position of 
tension suture after excision of mucous membrane. Line 
——position of suture; line....raw surfaces approxi- 
mated; line former position of tongue. c, Raw sur- 
faces on tongue, gum, and lip approximated. 


Different regions of the entire topographic area 
under consideration were entrusted to individual 
authors. Thus, the tumors of the oropharynx ap- 
pear in the immediate future under the authorship 
of Perussia himself, those of the hypopharynx under 
Antoniassi, and those of the base of the tongue 
under Vecchi. In this preliminary communication 
some attempt is made to present such general 
principles of classification and of evaluation as will 
free the subsequent reports of a certain amount of 
repetition. 

The inclusion in any of these tables of statistics 
implies that the condition is of malignant and of 
epithelial nature; however, cases in which no histo- 
logical or other proof of such nature was available 
have nevertheless been included when such nature 
was suspected from the clinical course or the re- 
sponse to irradiation treatment. This has been done 
in order to avoid introducing a form of arbitrary 
selection in the work of classification. One of the 
major divergencies from the criteria selected by 
other authors in this field is found in the inclusion, 
among the carcinomas, of the carcinoma with 
cylindroid or adamantinoid aspects, and of the so- 
called lymphoepithelioma. 

The duration of the tumor before treatment was 
instituted could at times be presumed only from 
anamnestic data; it will generally be understood to 
be the period of time between the first objective or 
subjective symptoms, reasonably imputable to the 
growth, and the initiation of treatment at the 
Institute. 

With regard to the histologic type of the neo- 
plasm, the author and his coworkers have in mind a 
complete revision of all available histologic slides 
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with the intention of attempting some revision of 
criteria which will permit of a more uniform classi- 
fication of tissue findings; in the meantime they are 
limiting themselves to such differentiation as will 
establish as precisely as possible the cancerous or 
noncancerous character of the condition under study. 
Only three types of carcinoma are at present recog- 
nized histologically: (1) the spinocellular cancer, 
(2) the basocellular cancer, and (3) cancers which do 
not fit into the first two groups (basospinocellular, 
cylindromatoid, adamantinoid, and those with un- 
differentiated cells). 

Macroscopic criteria are largely, of course, not 
suitable for statistical treatment; however, one of 
the variables which may be more or less exactly 
measured or enumerated is the primitive seat of the 
new growth; this can be realized in many cases only 
approximatively in so complicated and closely crowd- 
ed an anatomical entity as the nose and throat. Of 
primal significance in this connection would naturally 
be the question of the unilateral or bilateral feature 
of the lesion. 

Macroscopically, the size of the primitive growth 
is of especial importance, since in radium therapy, 
such as practiced at the Institute, the estimation of 
dosage is dependent upon the approximate deter- 
mination of the dimensions of the growth to be 
treated. Here again the complex geometry of many 
regions of the nose and throat renders such determi- 
nations extremely difficult at times. At present all 
that is attempted is the estimation of the extension 
on the surface. The lesions are classified as to their 
approximate size into four groups. The first group 
consists of the lesions which measure up to about 4 
sq. cm. on the surface (extremely circumscribed). 
The second group (circumscribed) measures ap- 
proximately from 4 to 8 sq. cm. Finally, the third 
group measures more than 14 sq. cm. 

The macroscopic critera of the so-called cyto- 
architectonic comportment of the new growth result 
in the recognition of only 3 type forms. First, there 
is the predominantly vegetative type of growth 
tending to extend superficially. Second, there is the 
mixed form exhibiting nodular or irregular masses of 
exuberant superficial vegetations but the whole of it 
resting on an infiltrated base. Third is the case with 
rapid growth of the neoplastic tissues in depth and 
with scarce or absent exuberative overgrowth on the 
surface. 

With reference to the determination of the pres- 
ence or absence of metastases in the satellite lymph 
nodes, the condition may be merely suspected; that 
is, the gland is palpable, swollen, or is generally of 
such a character (column, form, consistency, loca- 
tion, eventual immobility, disposition) as would 
authorize the suspicion of its being the seat of neo- 
plastic metastasis. This is the criterion of evaluation 
indicated by Ratti and generally followed by the 
author’s group of workers. 

Second, a hunt is made for any further possible 
evidence to substantiate the cited suspicion. If, for 
example, a previous operation has resulted in a 


INTERNATIONAL ABSTRACTS OF SURGERY 


histologic examination of a swollen gland in the sus- 
pected region and such examination was positive, 
this would, of course, be decisive; however, even if 
such examination was negative at the time, evidence 
will be sought in case of local recurrence or further 
involvement with the possible finding of a metastatic 
process secondary to the primary lesion. 

Finally, such metastatic involvement of the satel- 
lite nodes is considered proved when the further 
clinical course has demonstrated the indubitable ex- 
istence of such a condition, even though the subse- 
quent treatment (irradiation therapy) has resulted 
later in the clinical healing of such a process. 

In the further discussion of this material no at- 
tempt will be made to define particular regions of 
distribution of regional glandular metastasis other 
than the inframaxillary, submental, and jugulo- 
carotid regions, and then one general category for 
the less frequently seen localizations. The question 
of unilateral or bilateral involvement is always, of 
course, of consummate importance. 

The treatment of the primary growth has for 
many years consisted solely of irradiation in some 
form or other, the regional metastases being, as a 
rule, referred to the surgeon. During the earlier 
years the removal of the regional lymphatic tissues 
was followed by long periods of postoperative ir- 
radiation treatment; this has of late years been 
largely abandoned. When any surgical measures 
are used today on the primary lesion they nearly 
always take the form of superficial removal of the 
vegetative overgrowths with diathermy, that is, a 
“smoothing down” of the lesion. This applies only 
to growths which have received no treatment prior 
to arriving at the author’s service or the services of 
his coworkers. When the patient arrives with a re- 
current process the measures used are not standard- 
ized and may vary extensively from case to case. 

The types of treatment used for the patients com- 
prising this material have been the isolated or com- 
bined use of intratissue radium therapy, endocavi- 
tary radium therapy (frequently in the form of an 
endoral modelled apparatus), transcutaneous radium 
therapy, or radium treatment in the form of an ex- 
ternally modelled apparatus of Columbia paste, or, 
of late years, tele-Curie-therapy, ordinary roentgen 
therapy, and plesioroentgen therapy. For details of 
the techniques which have, through the years, be- 
come rather exactly standardized, the reader is re- 
ferred to the textbook of roentgen and of radium 
therapy, written by the author’s coworkers, F. 
Perussia and E. Pugno-Vanoni. 

The criteria of cure have been essentially based on 
the classic 5 year period of survival; however, since 
this would cut out much of the latest and most in- 
teresting material, in some cases a separate estima- 
tion, based on a 3 year period of survival, has been 
added. When the patient has been lost to view, or 
when for other reasons the results, especially the 
final results, have had to be made on a presumptive 
basis, the most pessimistic view possible under the 
circumstances has been the rule. 
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The annual mortality for a given year (first, 
second, third years of survival, calculated from the 
period of the initiation of treatment) has been ob- 
tained from the following formula 


q 
qt+I 
wherein: Q is the annual mortality (for a given year 

of observation) ; 
q is the number of patients dying in that 
ear; and 
I is the number of patients surviving at 
the end of that year. 

It is evident that q+I represents the total number 
of patients exposed to the risk of dying during the 
year under consideration. This number, of course, 
gets progressively smaller, because of intercurrent 
and other deaths of the previous year and because a 
certain number of patients are lost to sight. The 
number of patients surviving at the end of any de- 
termined number of years from the initiation of 
treatment is obtained from the formula: Lia= 
(1—Q,) (1—Q.) (r—Q,), wherein: L,= the 
survival figures at the end of the given year, and 
Q1, Q , Qa= the annual mortality for the 
first, second, ... given year from the period of 
initiation of treatment. 

The percentage of survival may therefore be ob- 
tained by multiplying La by 100. If, finally, the 
estimation of the number of patients surviving at 
the end of a given year when compared with the 
total of cases under consideration that is, the 
“calculated” number of survivors for any given 
year, is desired, this cani be obtained from the 
formula: Ih=m La, wherein: 1, equals the number 
of survivors “calculated” at the and of years; 
m equals the total number of cases considered in 
the calculation (here it comprised also those cases 
which were followed up for a number of years 
inferior to n). 

It appeared advisable in the calculations with re- 
gard to determining the “calculated” number to 
include the cases which were eventually “dispersed,” 
that is, those in which it has not been possible to 
obtain either evidence of survival or of death. For 
this the principle of the most pessimistic attitude, 
as previously explained, has been consistently 
applied. Joun W. Brennan, M.D. 


NECK 


The Symptomatology and Clinical Forms of Can- 
cer of the Larynx (Sintomatologia y formas 
clinicas del cAncer de la laringe). Justo M. ALonso. 
Rev. otorrinolar., 1949, 9: 103. 


The subjective symptoms observed in laryngeal 
cancer reveal a disturbance of respiration, phonation, 
and deglutition: sensitive or reflex disturbances, 
pain, cough, hemorrhages, bad breath, swelling of 
the lymph nodes, and signs of intoxication and gen- 
eral debility which appear in an advanced stage of 
the disease. It is important to inquire into the fa- 
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milial-history of the patient. Although he does not 
believe in the heredity and contagion of cancer, the 
author has observed repeatedly that there are fami- 
lies in which cancer abounds and attacks more than 
one member in the same localization. The anteced- 
ents of the patient deserve careful examination and 
must include previous diseases, especially syphilis 
and tuberculosis; previous presence of other cancer- 
ous localization, of cutaneous hyperkeratosis, and of 
leucoplakias; general habits such as the use of to- 
bacco, especially if excessive, and of alcohol, espe- 
cially if of bad quality; work in places where there 
are irritating dusts or vapors; and unsanitary and 
badly ventilated living quarters. The age and sex of 
the patient are important since in 95 per cent of the 
author’s cases the laryngeal cancer occurred in 
males, the majority of whom were between the ages 
of 45 and 65. 

Laryngeal cancer is found to be increasing in part 
because of more accurate diagnosis but also because 
of an actual increase in its incidence. Success in its 
treatment depends on early diagnosis. Therefore, 
the author analyzes the five principal localizations 
of the disease and the characteristic symptoms ob- 
served. 

1. Cancer of the glottis in which the principal 
sign, and the only one for several months and some- 
times for years, is a variable but permanent hoarse- 
ness in a healthy looking subject, which will evolute 
toward a secondary picture of asphyxia. 

2. Perilaryngeal cancer in which the disturbances 
are more of pharyngeal nature, interfering with de- 
glutition; later there is rather rapid general decline, 
local pain, and pain radiating toward the ear, fetid 
breath, adenopathy, and, still later, asphyxia, with 
relatively conserved voice, and in any case less in- 
volved voice than in the preceding type. 

3. Cancer of the epiglottis and arytenoepiglottic 
folds in which the disturbances are minimal in the 
beginning and do not produce disorders of phonation, 
alimentation, and respiration. In its evolution, it 
causes adenopathy which is mistaken for the primary 
lesion, pain in the ear or odynophagia, or it spreads 
toward the entrance to the esophagus with resulting 
dysphagia. Later it may cause dysphonia and es- 
pecially dyspnea by invasion, fixation, or edema of 
the endolarynx. 

4. Cancer of the vestibule in which the symptoms 
in the beginning are minimal, consisting of slight 
discomfort in the hyoid region which may be taken 
for the annoyance of a chronic tonsillitis and which 
increases to produce asphyxia and adenopathy with- 
out disturbances of deglutition and generally without 
fetid breath, but with late pains. 

5. Cancer of the subglottis in which the symp- 
tomatology is treacherous and deceptive, beginning 
with paroxysmal attacks of asphyxia which later 
become permanent; the change in the voice is in- 
constant and atypical. This type will often cause 
asphyxia before the cancer is diagnosed, but it can 
be recognized by careful examination and inter- 
pretation. Ricuarp Kemet, M.D. 
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The Surgical Treatment of Laryngeal Cancer 
(Tratamiento quirfirgico del cAncer laringeo). Justo 
M. Atonso. Rev. otorrinolar., 1949, 9: 122. 

The author recalls that the invariable line of con- 
duct of the surgeon in the presence of laryngeal 
cancer must be (1) to save the life of the patient, 
(2) to preserve, if possible, the functions of the organ, 
and (3) to palliate the sufferings of the patient if cure 
is impossible. There are three interventions which 
may be called classical and which in a more or less 
broad concept are used by the majority of the sur- 
geons: extirpation of a vocal cord by laryngofissure, 
extirpation of the epiglottis by pharyngotomy, and 
total laryngectomy. 

For the past 10 or 12 years, and after having used 
during 23 years all the varieties of classical tech- 
niques, Alonso has tried to systematize the opera- 
tions suitable for the extirpation of tumors that do 
not invade the vocal cords and therefore preserve 
the integrity of the glottis, which is the most im- 
portant part of the larynx. He discusses the personal 
techniques which he uses for the three principal 
types of tumors. In tumors of the pyriform sinus 
he applies the method which he has called “vertical 
partial laryngectomy,” in which he recommends 
that a lateral pharyngeal stoma always be left and 


closed plastically 1.5 to 2 months after the primary 
intervention. For tumors of the vestibule he has 
devised the “horizontal partial laryngectomy” 
which allows the preservation of phonation. It is 
based principally on the histologically proved 
fact that the tumors of the base of the epiglottis and 
of the ventricular bands (which always behave in 
the same manner) never spread downward and thus 
leave the vocal cords intact except only for involve- 
ment by inflammatory edema. Finally, in subglottic 
tumors he uses an “anterior partial trachectomy.” 
He recommends this technique for cases of benign 
anterior subglottic tumors which cannot be removed 
by the natural passages, and for anterior cancers 
which are not much developed and do not reach the 
commissure of the vocal cords or the vocal cords 
themselves. 

Consequently, the indications for this technique 
are few and up until now the author has been able 
to use it in only 1 case, a benign tumor which ex- 
tended over the internal anterior border of the 
trachea from slightly below the anterior commissure 
of the vocal cords to the space between the second 
and third tracheal rings. The patient was operated 
upon 1 year ago and has kept his normal voice. 

RicHarD KEMEL, M.D. 
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BRAIN AND ITS COVERINGS; CRANIAL 
NERVES 


Tumors of the Thalamus (Tumeurs du thalamus). Cu. 
Paparioanou and R. Houpart. Sem. hép. Paris, 
1950, 26: 555. 

Tumors of the thalamus are relatively rare and 
represent about 1.5 per cent of all intracranial 
tumors. They may be observed at any age, but 
show a predilection for subjects under 30. They are 
mostly gliomas. The authors report 13 cases, 7 of 
which were verified at autopsy; in the other 5, the 
patients left the hospital or autopsy was refused, 
but there can hardly be any doubt about the site of 
the tumor. Six patients were between 10 and 20 
years of age and 8 were between 11 and 26 years. 
In 8 cases there were 3 glioblastomas, 2 astrocytomas, 
1 astroblastoma, 1 astroblastoastrocytoma, and 1 
metastasis; the other 5 cases seem to have included 
2 tubercles and at least 1 glioma. 

The outstanding feature is the extreme lack of 
similarity between the cases, the only clinical ele- 
ment common to all being intracranial hyperten- 
sion. The symptomatology of these tumors is par- 
ticularly polymorphic and varied. Some symptoms 
belong to the classic syndrome described by Déjerine 
and Roussy for the vascular lesions; others, al- 
though usually occurring in vascular lesions, are 
explained by the physiology of the thalamus, for 
example, mental disturbances; still others are due to 
repercussion in the vicinity by the tumor itself or 
by the edema which surrounds the tumor. How- 
ever, none of these different symptoms are pathog- 
nomonic or constant. In some cases there may be a 
particularly rich syndrome with diffuse motor, super- 
ficial, and deep sensitive, visual, mental, and sym- 
pathetic disturbances, while in other cases the syn- 
drome may be so quiet that, if it were not for the 
presence of intracranial hypertension, it would pass 
completely unrecognized. Thus, if in the first case 
the clinical diagnosis may be suspected, there is 
nothing in the second case to allow thinking of the 
thalamus, and ventriculography will be indispensa- 
ble to make the diagnosis. 

To read the films correctly it must be remembered 
that the thalamus forms the posterior part of the 
lateral wall of the third ventricle, so that a tumor 
strictly limited to the thalamus leaves the anterior 
part of the third ventricle intact; the thalamus also 
forms the middle part of the floor of the lateral 
ventricle, so that a tumor here will obstruct the 
passage of the cerebrospinal fluid and cause up- 
. Stream dilatation of the ventricular system. 

Removal of these tumors constitutes an inter- 
vention of extreme gravity, and even simple ex- 
ploration was fatal in 5 cases. Therefore, when 
the tumor manifests itself only by signs of intra- 
cranial hypertension, it is best to be satisfied with 


NERVOUS SYSTEM 


the operation of Torkildsen for derivation of the 
cerebrospinal fluid, followed by roentgen therapy. 
RICHARD KEMEL, M.D. 


Neurosurgery in Young Children. Haro tp C. Voris. 
Arch. Surg., 1950, 60: 906. 

The author discusses the special problems that 
may arise in infants with regard to anatomy and 
physiology of the nervous system, and some of the 
pathologic problems that may be encountered. 

Stress is laid upon the importance of proper under- 
standing of the preoperative and postoperative care 
in surgery directed towards infants under 2 years of 
age. The discussion includes descriptions of the 
usual congenital deformities, such as spina bifida, 
cranium bifidum, intracranial hydrocephalus, Arnold- 
Chiari malformation, and some mention is made of 
the surgical treatment which has been undertaken in 
these various conditions. 

Chronic subdural hematoma and brain abscess 
are also mentioned, as well as intracranial tumors 
which are often relatively malignant when appearing 
in the first 2 years of life. 

Stress is placed upon immediate, adequate replace- 
ment of blood and body fluids that are lost during 
surgery in infants, and the particular attention that 
must be paid to body temperature and the mainte- 
nance of adequate fluid intake in the postoperative 
state. 

Tables of development with regard to weight, head 
and chest circumference, and brain weights, as well 
as a table of general development in infants up to 2 
years are included. Howarp A. Brown, M.D. 


SYMPATHETIC NERVES 


TheLate Results of Sympathetic Surgery for Arteri- 
tis of the Lower Extremities (Les résultats 
éloignés de la Chirurgie Sympathique dans les 
artérites des membres inférieurs). P. DEcouLx, 
P. Gautier, and G. NicopEme. Lille chir., 1949, 
4: 157. 

The authors discuss in a detailed report the surgi- 
cal indications, treatment, and results of arteritis of 
the lower extremities based upon a study of 117 
cases. Arteritis is a progressive disease leading to 
amputation; the condition of the patient may be 
improved and sometimes stabilized by proper surgi- 
cal intervention. The disease may be divided into 
three stages: in the early stage ischemia of the lower 
extremity is secondary to exertion and is charac- 
terized by intermittent claudication; the second 
stage is characterized by severe pain when the legs 
are kept in horizontal position and by relief of pain 
when they assume a vertical position; and in the 
third stage the pain is constant and severe and the 
limb may become gangrenous. 

Three types of operative procedures are consid- 
ered by the authors in the treatment of arteritis. 
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They are always preceded by percutaneous arterio- 
graphic or aortographic studies which visualize the 
degree, the nature, and the site of the vascular ob- 
struction, and the state of the collateral circulation. 
Arteriectomy of the obliterated portion of the vessel 
is thought to increase the collateral circulation, to 
stop abnormal reflexes, and to prevent central ex- 
tension of the thrombus. This operation was usually 
performed in old patients but gave little help when 
gangrene was already present in the extremity. 
Isolated femoral arteriectomy gave good results in 
32 per cent of the operative cases. Lumbar sympa- 
thectomy was found to produce a temporary vaso- 
dilatation and to suppress possible ganglionic re- 
flexes. Removal of the sympathetic chain with the 
first and second ganglia was considered preferable 
to a lower lumbar sympathectomy because it re- 
sulted in a preganglionic sympathectomy for the 
entire lower extremity. This procedure did not 
always relieve intermittent claudication; it often 
stopped pain and prevented high amputation in 
cases of existing gangrene. It was thought to be of 
little value when the collateral circulation was poor 
or when the obliteration involved most of the periph- 
eral segment of the vessel. Lumbar sympathectomy 
was followed by good results in 57 per cent of the 
cases. Lumbar sympathectomy associated with ar- 
teriectomy yielded good results in 70 per cent of the 
cases and was considered the operation of choice. 
In obliteration of the popliteal artery, lumbar sym- 
pathectomy was found to be the best procedure, 
while in obliteration of the iliac artery, arteriectomy 
and lumbar sympathectomy gave good results in 42 
per cent of 12 cases. 

Adrenalectomy was considered to be of value only 
in early cases; it was performed in 11 cases and gave 
only 3 good results. It was thought to reduce sym- 
pathetic hypertonus and thus to prevent the occur- 
rence of vascular spasms. It was advocated for the 
treatment of thromboangiitis obliterans. 

The authors report favorable results in 52 per 
cent of the 117 patients and poor results, including 
12 deaths, in 48 per cent of the patients. Good re- 
sults were obtained in 64 per cent of the cases in the 
first stage of the disease, in 54 per cent in the second 
stage, and in 33 per cent in the third stage. The 
indications for these conservative operations were 
localized arterial obliteration, satisfactory collateral 
circulation, and good circulation within the main 
arterial trunk below the site of obstruction. Con- 
servative treatment was contraindicated and ampu- 
tation was necessary when gangrene was progressive, 
in patients beyond the age of 70, and when there 
was loss of circulation within the artery distal to its 
obstruction. GrEorGE PERRET, M.D. 


Sympathectomy in Hypertension. Rospert 
and S. W. Stansury. Lancet, Lond., 1950, 1: 651. 


The authors present the results of operation for 
hypertension in 80 patients, some of whom have been 
followed up for 2 or 3 years. 


In the majority of cases, the results generally are 
considered to be poor, and the authors are very 
critical of the good results reported by several Ameri- 
can authors. It is stated that the reason for these 
unusually good results is due to three factors: (1) 
insufficient control, with failure to observe the blood 
pressure for a long enough time before operation was 
performed; (2) failure to appreciate the great varia- 
bility of blood pressure in benign hypertension; and 
(3) ignorance of the natural history of benign es- 
sential hypertension, with lack of appreciation of its 
relatively good prognosis in the majority of the 
milder cases. 

They rather generally condemn the operation by 
stating that the majority of cases of essential hyper- 
tension are either too mild to warrant operation or 
too severe, too old, or too arteriosclerotic to benefit 
from it. It is finally admitted that there may be a 
small middle group in which sympathectomy will, 
even judged by the stricter standards, produce real, 
apparent, and significant benefit. 

The results as outlined here are based chiefly upon 
a reduction in the diastolic pressure in the recumbent 
position. It is admitted that subjective improve- 
ment may occur without a material drop in blood 
pressure, but such cases are not considered “‘success- 
ful” by the authors. 

The majority of patients selected for operation in 
this series had diastolic pressures of 130 mm. of 
mercury or more when the patient was ambulant, 
which tended to be at least 120 mm. when the pa- 
tient was at rest in bed. 

Three types of operations were employed: the so- 
called Smithwick dorsal lumbar operation, the Adson 
subdiaphragmatic splanchnic resection with removal 
of the first, second and third lumbar ganglia, and 
the Boyd operation done in three or four stages with 
bilateral removal from the fourth dorsal to the fifth 
lumbar ganglia. A fourth procedure, called the 
Adson plus, included a subdiaphragmatic splanchnic 
resection and lumbar ganglionectomy, and unilateral 
resection supradiaphragmatically from the fourth to 
twelfth dorsal ganglia. 

In only 11 of the 80 patients was a significant and 
lasting reduction of blood pressure achieved. Most 
of these patients were young women under 4o years 
of age, suffering either from essential hypertension or 
from renal hypertension with good renal function. 

Comment is made with regard to the postural 
tachycardia and dyspnea seen in the more extensive 
Boyd operation, but no final conclusions were drawn 
as to the advantage of any one of the operative pro- 
cedures over and above the other. 

A final comment states that sympathectomy 
should very rarely be advised in hypertensive disease. 

The choice of patients in this series again has in- 
cluded chiefly those with severe hypertension and a 
poor prognosis, which would account for the rela- 
tively unfavorable results, and is in accord with 
other reports in the English literature. 

Howarp A. Brown, M.D. 
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SURGERY OF THE THORAX 


CHEST WALL AND BREAST 


Giant Mammary Myxoma.. Report of a Case in a 
Young Woman with Rapidly Enlarging Fibro- 
adenomas in the Contralateral Breast. EpcAR 
P. MANNIX, Jr., and Aucust F. WILDNAUER, JR. 
Brooklyn Hosp. J., 1949, 7: 139. 


Johannes Mueller, in 1833, first described giant 
mammary myxoma of the breast under the name 
“cystosarcoma phyllodes.” Since then, well over 
100 cases have been described under at least thirty 
different names. The lesion is believed to be a benign 
variant of fibroadenoma, and is the result of tre- 
mendous enlargement of a pre-existing fibroadenoma 
of the intracanalicular type. It is most frequent in 
the fifth and sixth decades. The diagnosis can usu- 
ally be made from the history and physical findings 
of (1) long duration followed by rapid growth, (2) 
absence of nipple or skin involvement, (3) large 
size, and (4) terminal ulceration from mechanical 
factors. 

Treatment is simple mastectomy. Malignant 
changes are rare; when they occur, regional nodes 
are seldom involved, dissemination usually being 
hematogenous. 

An unusual case is reported of a very large giant 
myxoma (4785 gm.) in the left breast of a 29 year 
old woman, which progressively enlarged to ulcera- 
tion over an 8 year period, and was treated by simple 
mastectomy with later axillary dissection. The 
lymph nodes were uninvolved. A right simple mas- 
tectomy was also done because of multiple fibro- 
adenomas. FRANK B. QUEEN, M.D. 


TRACHEA, LUNGS, AND PLEURA 


One Hundred and Fifty Interventions (Pulmonary 
Exeresis) for Tuberculosis (A propos de 150 inter- 
ventions d’exérése pulmonaire pour tuberculose). 
M. Bérarpv. Mem. Acad. chir., Par., 1950, 76: 147. 


The indications for operation in this series of pa- 
tients with tuberculosis were bronchial stenosis in 40 
cases, a destroyed lung in 39, a subthoracoplasty 
residual cavern in 23, a subextrapleural residual 
cavern in 17, a cavern of the lower lobe in 12, a giant 
cavern of the upper lobe in 5, and purulent tuber- 
culous pleurisy in 14. No matter what the indication 
may be, it is necessary that the other lung is not only 
uninvolved but also possesses a satisfactory func- 
tional value, that the general condition and the 
organic defenses of the patient are sufficient, that no 
other tuberculous foci are present, and that the le- 
sions have been stabilized as much as possible by the 
antibiotics. Lobectomy or pneumonectomy will be 
best supported by young subjects and becomes 
a matter of chance after the age of 4o. 

The operative risk is very small. There were 5 
operative deaths (3.3 per cent): 2 from anoxemia, 2 


from very early hemorrhage, and 1 from gaseous 
embolism. There were 5 deaths in the immediate 
postoperative period: 4 from contralateral tuber- 
culous evolution between the sixth and fifteenth 
days, and ‘1 from respiratory insufficiency of a pre- 
sumably healthy lung on the fifth day. Thus, the 
total operative mortality amounts to 6.6 per cent. 
Unfortunately, there is a risk of secondary compli- 
cations. 

One of the patients during the follow-up developed 
a fatal contralateral tuberculous evolution; this was 
a borderline case before the intervention. Thus, it 
would seem that this risk is practically negligible, 
considering that some patients were followed-up for 
more than 2 years. On the ether hand, more or less 
early respiratory insufficiency, with dyspnea, cyan- 
osis, and than a sudden dramatic crisis of acute 
pulmonary edema has sometimes been observed and 
has caused 3 deaths, respectively, 1 month, 6 weeks, 
and 4 months after the operation. 

The. worst and most frequent complications are 
secondary empyema and bronchial fistula. Second- 
ary empyema may be insidious or appear suddenly 
after the formation of a bronchial fistula; it was 
observed in 35 patients. A distinction must be made 
between pure empyema without bronchial fistula, 
and empyema complicated by fistula: the first is 
often healed by thoracoplasty, while the second has 
an extremely grave prognosis. Bronchial fistula in 
most cases occurs late and is a pathologic condition 
that cannot be charged to the technique of bronchial 
suture. In 2 patients it was observed before the 
fifteenth postoperative day. In 15 patients it ap- 
peared after the third week and often much later, 
even in the seventh month in 1 case. These fistulas 
are due to tuberculization of the stump or to the de- 
velopment of a small tuberculous empyema in con- 
tact with the bronchial suture. They have resulted 
in 17 deaths. Consequently, the total mortality of 
the series has been slightly over 20 per cent. This 
figure may seem to be high. 

In reality, operation has been performed in many 
patients with enormous, copiously secreting lesions 
which were highly evolutive and could not be stabil- 
ized by the antibiotics. These heroic indications 
were nevertheless justified since, in addition to the 
inevitable failures, there have been a number of un- 
hoped-for successes. RicHarp Kemet, M.D. 


Considerations with Reference to the Surgical 
Treatment of the Bronchiectases. Anatomo- 
pathologic Study (Considérations 4 propos du 
traitement chirurgical des bronchectasies. Etude 
anatomopathologique). A. Duprez. Acta chir. 
belg., 1949, 48: 659. 

Thirty resections of lung tissue were performed on 

29 patients with bronchiectasis since the end of 1946 

at the Saint-Pierre Hospital in Brussels, Belgium. 
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The author, together with collaborators and under 
the direction of A. Deloyers, has already reported on 
the clinical findings and results of surgery. In this 
article he discusses the anatomopathologic aspects 
of the same material. 

A new method was developed for studying the 
precise form and extent of the pathologic changes 
present in pulmonary tissue removed at operation. 
This consisted in insufflating and hardening the 
tissue, and then the air passages were filled with a 
plastic and the tissues subsequently digested away 
with hydrochloric acid. The plastic moulages thus 
secured then served as models for macroscopic study. 

By this method two basic types of bronchiectatic 
cavity were distinguished. The first type is desig- 
nated as the preterminal bronchiectatic cavity; 
this seems to correspond to the older designation of 
cylindrical cavity. The dilatation is cylindrical; lies 
in the midst of aerated, often seemingly normal, 
pulmonary tissue; is not of large size; and contains 
the apertures of ingress of the bronchioles in its walls. 
The other type is the so-called terminal, or sacular, 
cavity which is a large cystic dilatation lying in 
atelectatic, infected, lung tissue and is devoid of 
any trace of bronchiolar apertures. 

The two types described are the basic ones; 
however, the author has been able to demonstrate all 
forms of transition between the two and has even 
been able to find a still more advanced form in 
which the lobe has become completely atelectatic 
with huge saccular cavities of which the walls have 
come in contact and broken down, thus producing 
huge intercommunicating tracts which enclose in the 
mesh thus formed the branches of the pulmonary 
artery and vein. 

In the specimens in which the pulmonary arteries 
and veins were injected simultaneously with the 
bronchi, the intense congestive manifestations of the 
atelectatic lung tissue were striking and demon- 
strated the nature of the short-circuiting of the blood 
circulation through the airless atelectatic tissues. 

On the whole, the author thinks that on examina- 
tion of these preparations it would be indeed difficult 
not to conclude that all these various forms of 
bronchiectatic manifestation are merely a part of 
one progressive process, and that this’ conclusion 
carries with itself the postulation that in the pres- 
ence of bronchiectatic lesions, even presenting the 
most perfectly benign appearance, the indication for 
pulmonary exeresis is present. Even the small pre- 
terminal lesions lying in the midst of aerated lung 
tissue offer the indication for removal while the 
operation is still easy to accomplish, before the ad- 
vanced changes, which render dissection difficult 
and hazardous and reduce the resistance of the 
patient, have developed. 

Joun W. BRENNAN, M.D. 


Simple Excision of Lung Abscess. 
Houtman. Surgery, 1950, 27: 546. 


Because of the divergence from the accepted meth- 
od of pulmonary resection in the treatment of ab- 
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scess of the lung, Holman reports a case of lung 
abscess which was treated by excision. The excision 
was surprisingly easy and the maximum amount of 
lung tissue was conserved. Three cases exemplifying 
the details of the procedure are reported. The pre- 
requisites given for successful excision are: 

1. A single abscess in which lobectomy would sac- 
rifice too much normal lung tissue. 

2. The infecting organisms should be reasonably 
sensitive to antibiotics in order to prevent over- 
whelming postoperative sepsis and toxicity. 

3. A degree of chronicity is desirable to insure both 
a minimum surrounding pneumonitis and an ade- 
quate capsular demarcation of the abscess from the 
normal lung. 

4. The importance of covering the bronchial 
stump, no matter how small, with either a pleural 
flap or a free pleural graft cannot be overemphasized. 
This provides for the trapping of blood and plasma 
about the bronchial stump, which facilitates the 
normal process of wound healing. 

5. The same precautions should be observed as 
when any type of lung resection is performed; that is, 
expert anesthesia, careful dissection, adequate blood 
replacement, and attentive postoperative care with 
the use of antibiotics and chemotherapy. 

STEPHEN A. Zr1EMAN, M.D. 


Bronchial Adenomas. Clinicoradiologic Study and 
Description of 6 Observations (Adenomas bron- 
quiales, Estudio Clinicorradiol6gico y relato de 6 
observaciones). Mario M. J. BREA, FRANCISCO 
AcuItar, and Anprfés A. SAntAs. Prensa méd., 
argent., 1950, 37: 412. 

Brea et al describe a series of 6 cases of bronchial 
adenomas. In 4 of them the tumor was resected, 
by pneumonectomy in 3 and lobectomy in 1, and the 
other 2 were subjected to endoscopic resection. All 
of the patients survived and at the time of this report 
they were all in good health. 

The article is well illustrated and extensively re- 
views the Argentine as well as the universal literature 
on the subject. Wit E. Ricketts, M.D. 


Clinical Polymorphism of Primary Carcinoma of 
the Bronchi (Le polymorphisme clinique du cancer 
primitif des bronches). M. CHEVALIER and P. 
Gattus. Bruxelles méd., 1950, 30: 641. 


Eight bronchial cancers have been observed during 
the past year at the Civil Hospital at Etterbeek, 
Belgium (near Brussels), in which the diagnostic 
possibilities contrasted sharply with the abundant 
literature devoted to the special techniques for the 
early recognition of this affection. The cases are 
reported in some detail for the purpose of showing 
that in such instances the chief emphasis in diag- 
nosis must be placed upon a study of the clinical 
symptoms. 

In the first case, that of a 54 year old male, there 
had been attacks of bronchial cough each winter 
for many years. In this last winter, however, the 
attack had resembled a bronchopneumonia and the 
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roentgen examination showed a consolidation of the 
right middle lobe of the lung. The patient com- 
plained most bitterly of pain in the lumbar region 
where nothing could be uncovered. Bronchoscopy 
disclosed an evidently abnormal right middle lobe 
bronchus; however, neither tubercle bacilli nor can- 
cer cells could be determined. Penicillin therapy 
did not bring the relief to be expected in simple 
bronchopneumonia. Autopsy disclosed a small cell 
cancer of the diseased bronchus. The tumor had 
infiltrated the lower half of the right lung and there 
were metastases in the mediastinum and liver. 

In the second case, that of a 50 year old male, the 
symptoms and roentgenologic findings were those 
of lung abscess; again treatment did not give satis- 
factory results. The abscess cavities were multiple 
and of oddly irregular conformation. They filled 
with lipiodol, which is rather unusual for tuber- 
culous cavities. Again no tubercle bacilli and no 
cancer cells could be demonstrated. In this patient, 
just as in the first described, autopsy uncovered a 
carcinoma of the lower branch of the left bronchus 
which had broken down to form abscesses. There 
were metastases in the spleen, suprarenal glands, 
and liver, which were symptomless except for a mild 
terminal icterus. 

In the third case, that of a 65 year old male, the 
symptoms and roentgenologic findings were those of 
mediastinal tumor; however, the left lower lobe of 
the lung suggested atelectasis. This was the only 
sign which raised the suspicion that the tumor might 
be a parahilar bronchial carcinoma with predomi- 
nantly mediastinal and distant metastatic develop- 
ment. Autopsy confirmed the suspicion. 

In the fourth case reported, that of a 53 year old 
male, the findings were those of a tuberculous pleuri- 
sy of the base of the right lung. Without apparently 
remembering that tuberculous pleurisy is rather 
rare in a man of 53 years, and without any exhaustive 
search for other etiologic factors (as roentgen ex- 
amination following aspiration of the pleural effu- 
sion should have disclosed the tumor mass), the 
physician sent the patient to Switzerland. Autopsy 
disclosed an adenocarcinoma involving the lower 
half of the right lung with metastases to the pleura, 
pericardium, and suprarenal glands. 

In the fifth case, that of a 58 year old male with 
chronic bronchitis since 1914 and diabetes since 
1945, the symptoms were those of pain such as 
occurs in neuralgia of the cervicobrachial plexus on 
the right side, and later of cough, expectoration, 
and febrile attacks. Roentgenography at this time 
uncovered an atelectaticlike appearing condensation 
of the right pulmonary apex and a rounded medi- 
astinal mass at the level of the aortic arch. Bron- 
choscopy showed an abnormal aperture of the right 
upper branch of the bronchus; however, biopsy was 
negative for carcinoma. In this patient there was no 
autopsy, but the probable diagnosis was cancer of the 
bronchioles of the right upper lobe. 

These 5 case reports are, in the authors’ opinion, 
sufficient to illustrate the diversity of manifestations 
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which may be presented by bronchial carcinoma and 
the importance of a clinical diagnosis based on 
elimination of the other possible pulmonary af- 
fections. Joun W. BRENNAN, M.D. 


The Early Diagnosis of Bronchial Carcinoma (Zur 
Fruehdiagnose des Bronchuskarzinoms). F. SpATH. 
Wien. med. Wschr., 1950, 100: 188. 


In some clinics the frequency of bronchial carci- 
noma in men now exceeds that of carcinoma of the 
stomach. The heretofore pessimistic attitude toward 
the disease should be abandoned in view of its fre- 
quency, the possibility of early diagnosis without 
particular difficulty, and the fact that it can be 
cured surgically with a relatively low operative mor- 
tality. In order to achieve early diagnosis one must 
not overlook or minimize the first symptoms and 
signs, which are often not severe. Every suspicious 
complaint must be investigated and clarified be- 
cause the seriousness of the symptoms is often con- 
cealed by the apparent good general condition of 
these patients until late in the course of the disease. 

In more than hai. the cases a dry cough is the 
first symptom of bronchial irritation. Next in im- 
portance is the occurrence of a striking “strange or 
uncomfortable feeling”? which gradually increases to 
pain. The pain in the beginning is caused by 
atelectasis and is aggravated by deep inspiration. 
Later, pain results from involvement of the pleura, 
chest wall, nerve roots and plexus, and the vertebral 
column. A mucoid or purulent sputum, occasionally 
blood-streaked, is a further suspicious symptom. 
Gross hemoptysis is rare. Increased temperature, 
which is the rule in tuberculosis, is lacking. In 9 
per cent of cases the initial signs are those of an 
intrathoracic infection, while 50 per cent of the later 
cases show pneumonia, lung abscess, pleuritis, or 
empyema. Some patients have a heavy, labored 
respiration bordering on dyspnea as the first sign. 
The doctor is likely to think of grippe, a cold, tuber- 
culosis, or of atypical pneumonia. Any of these 
signs are suspicious of bronchial carcinoma and de- 
mand thorough clinical investigation. 

In early cases physical examination may only 
serve to heighten suspicion of the disease so that 
other methods of study must be added. It is im- 
portant, however, to palpate the supraclavicular 
and axillary nodes and the liver. Roentgen ex- 
amination of the lung fields is of most value in sus- 
pected cases, or as a routine measure in the sus- 
ceptible age group. If roentgen examination is nega- 
tive in a suspected case, further study should be 
carried out immediately and not after one or more 
intervals, since the average patient presents himself 
8 or 9 months after the onset of symptoms. As the 
next procedure serial laminagraphs should be made. 
These will demonstrate the branches of the pul- 
monary tree without the use of contrast media, and 
their value lies not in demonstrating the tumor 
itself but rather the bronchial contours which may 
show distortion, narrowing, or occlusion. Through 
the use of bronchography with the aid of instillation 
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of a contrast medium, displacements, narrowing, or 
filling defects may be demonstrated. In the case of 
carcinoma near the hilus, contrast visualization of 
the esophagus and esophagoscopy should not be 
neglected. For central tumors direct visualization 
and biopsy by means of the bronchoscope can be 
carried out. Certain signs of inoperability may be 
determined by means of the bronchoscope. Further 
diagnostic procedures are cellular diagnosis of spu- 
tum specimens or saline washings or of pleural 
fluid, pneumothorax and thoracoscopy, and biopsy 
of lymph nodes. Puncture biopsy of peripheral 
tumors and probably sealed over pleural fissures is 
not recommended. Exploratory thoracotomy is nec- 
essary for diagnosis in a small percentage of cases 
and is often the only means of determining the 
operability. Exploration is advisable in almost 
every case in which the history and examination 
provide a suspicion of bronchial carcinoma. 
Joun L. Linpquist, M.D. 


Mechanical Forces in the Chest and Thoracoplastic 
Operations (Meccanica statica del torace e toraco- 
plastica). Frtice Paropi. J. internat. chir. thorax., 
1949, 1:235. 

An attempt was made, on a model of the human 
chest, to reproduce the mechanical factors encoun- 
tered by thoracic surgeons in the plastic procedures 
on the ribs with a view to obliterating the cavities 
occurring within the pulmonary tissues in pathologic 
conditions. The model consisted of an anatomical 
preparation of the human thoracic skeleton which 
was set up on a base so as to conform to the normal 
erect posture of the individual when breathing. 
Various ligaments and muscles were represented by 
graduated steel springs, rubber bands, and rigid 
wires arranged in such a manner as to reproduce 
exactly the various forces and checks of the human 
thorax in respiration. 

The lung tissue itself was represented by a radiat- 
ing system of cords, each attached to a dynamometer 
and extending from the theoretical center of elastic- 
ity and weight of the lung in a radial direction to the 
various corresponding points on the ribs. These 
dynamometers were graduated to represent the vari- 
ous lines of potential retraction (load) of the lung. 
The weight of the lung on each side was represented 
by a weight suspended from the center (600 gm. for 
the right lung, 400 gm. for the left). On the model 
the various forces were measured during respiratory 
movements (produced automatically) and following 
various thoracic plastic procedures. 

The thoracic operations consisted of 5 plastic 
procedures: (1) excision of the first rib, (2) anterior 
partial thoracoplasty, (3) posterior partial thoraco- 
plasty, (4) anterolateral partial thoracoplasty, and 
(5) lateroposterior partial thoracoplasty. These in- 
terruptions of the costal continuity were all done in 
the classic manner. 

Since the retractile potential of the lung is an 
expression of the weight of the lung itself, the rela- 
tionships of the different ribs may be expressed as the 
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parts of the weight of the lung which each carries. 
By this method it was found that the upper ribs 
carry the greater part of the weight of the lung. The 
weight borne, or load, decreases from the upper to 
the lower ribs, the greater part being borne by the 
posterior segments of the rib. Thus, any operation 
which removes the posterior support of the lung 
weight (posterior thoracoplasty) and which involves 
the upper ribs will drop the center of gravity lower 
and will be more effective than the anterior or lateral 
thoracoplasty in obliterating any cavities that are 
present, especially in the upper regions of the lung. 

The mobility of the mediastinum (represented in 
the model by an elastic septum) is least back near the 
spinal column (for posterior thoracoplasty) and up 
under the sternum (for anterior -thoracoplasty). 
Thus, with the former operation the lung tends to 
collapse anteriorly with slight lateral (toward the 
opposite lung) displacement; with the latter oper- 
ation (anterior thoracoplasty) the collapse is back- 
ward and somewhat lateral. With the laterally 
placed thoracoplasty the lung collapses inward; 
however, this collapse is inward but it is rendered 
less effective by the yielding of the mediastinum 
toward the opposite side of the chest. Thus, the 
superficially located cavities are effectively collapsed 
by the laterally placed thoracoplasties while those 
placed deeply near the hilus are less amenable to the 
procedure. Of course, the effective collapse of the 
cavities placed low down near the diaphragm, where 
the load carried by the individual rib is much less, is 
harder to obtain by thoracoplasty and here other 
methods (exeresis of the phrenic nerve) may come 
under consideration. 

The author does not change the indications al- 
ready established by thoracic surgeons but merely 
tries to place such indications on a more objective 
basis. It is his opinion that the surgeon, before 
attempting a thoracoplastic operation, should give 
careful consideration to the principles of mechanical 
loading of the thoracic bony cage. The lesion to be 
attacked should be located carefully in the lung by 
means of anteroposterior and lateral stratigraphic 
roentgenography and the operation should be 
planned from the information thus procured. 

Joun W. BRENNAN, M.D. 


Streptococcal Enzymatic Débridement. Wit.iam S. 
TILLETT, Sot SHERRY, L. R. CHRISTENSEN, ALAN J. 
JouNson, and Grorce Haztenurst. Ann. Surg., 
1950, 131: 12. 

It has been demonstrated recently that concen- 
trates obtained from cultures of hemolytic strepto- 
cocci contain streptokinase (streptococcal fibrino- 
lysin) and streptodornase (streptococcal desoxyri- 
bose nuclease). The mixture of these two concen- 
trates in saline can be injected into areas of the body 
where there are collections of fibrinous or purulent 
exudates, to assist in their dissolution or their re- 
moval. The categories in which this is clinically use- 
ful are: (1) loculated, postpneumonectomy hemo- 
thorax; (2) traumatic hemothorax; (3) sterile locu- 
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Fig. 1 (Tillett e¢ al.). Traumatic hemothorax. a. Tube 
below level of fluid but drainage ineffective. Complete col- 


lated empyema; (4) bacterial empyema; (5) local 
infections such as osteomyelitis and paranasal sinus- 
itis; and (6) miscellaneous chronic ulcerative lesions. 

Illustrative histories of cases in the above cate- 
gories are given. The usual history is that of a thick, 
loculated exudate which proved impossible to re- 
move by aspiration. Following the instillation of a 
mixture of the two streptococcal enzymes, the fluid 
became thinner and could be readily aspirated. In 
the instance of osteomyelitis, a chronic draining 
sinus became smaller and its exudate became thinner 
and less malodorous after the enzymatic débride- 
ment. In one patient with a postpneumonectomy 
empyema, the offending organism was Bacillus pyo- 
cyaneus. This failed to respond to instillations of 
penicillin, sulfadiazine, streptomycin, parachloro- 
phenol, or urethane. After numerous injections of 
the enzymatic mixture, the infection subsided com- 
pletely. It is believed that following removal of the 
débris and exudate present in the pleural cavity by 
the streptococcal enzymes, the natural antibacterial 
factors of the host were capable of destroying the 
pyocyaneus organisms. This could not be accom- 
plished by antibiotics and other bactericidal agents 
as long as the exudate and débris were present. 

The authors conclude that in patients in whom the 
presence of extravascular clotted or loculated hem- 
orrhage without infection is the chief difficulty, the 
rapid lysis of fibrin and its associated coagulum may 
be accomplished by streptokinase. This obviates 
the probable necessity of surgical decortication in 
posttraumatic hemothorax and similar conditions. 
When infection has occurred the mechanical effects 
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lapse of lung present. b. Roentgen ray taken at time of 
discharge from hospital, 55 days after treatment started. 


of loculation are complicated by the coating of the 
tissue surfaces with the desoxyribose nucleoprotein 
of purulent exudates, and streptodornase is more 
applicable. 

The use of this mixture of streptococcal enzymes 
to eradicate the loculations or exudations of chronic 
infection has been referred to as “‘streptococcal enzy- 
matic débridement.” The following changes are 
noted when effective action has occurred: thinning 
of the exudate, outpouring of viable leucocytes, de- 
crease in the number of, or disappearance of, the 
locally infecting bacteria, subsequent decrease or 
disappearance of exudate, and rapid regrowth of tis- 
sues and epithelium. Additional studies regarding 
“streptococcal enzymatic débridement” are now in 
progress. C. Freperick Kittie, M.D. 


ESOPHAGUS AND MEDIASTINUM 


Surgery of the Thoracic Esophagus (Cirugia del 
esofago toracico). IcNactio GoNzALEz G. Arch. 
Soc. cirujan., Chile, 1949, 1: 17. 

Surgery of the thoracic portion of the esophagus 
has grown to its present status because of the per- 
fection of the anesthesia, better understanding of the 
biological principles, and improvements in the pre- 
operative and postoperative care. 

Pneumothorax, injury of the mediastinum, com- 
plicated anatomic conditions, operative shock, and 
technical difficulties in suturing are no longer con- 
sidered obstacles to surgery of the esophagus. 

The author treated surgically 5 patients with car- 
cinoma of the esophagus and 1 patient with benign 
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‘Fig. 1 (Gonzélez). 


stenosis probably caused by circumscribed chronic 
esophagitis. One patient with cancer succumbed to 
right pneumothorax and hemothorax, which aggra- 
vated his poor general condition. The 5 other pa- 
tients recovered. 

If the oral or parenteral route of feeding fails to 
attain a satisfactory nutritional level, jejunostomy 
may be required for the purpose of alimentation be- 
fore the radical operation is undertaken. 

The author employs the left transpleural approach 
and re-establishes the esophagogastric continuity 
after incision of the diaphragm. He stresses the ne- 
cessity of excision of the lymph glands located in the 
hilum region, along the aorta and the esophagus, in 
the subdiaphragmatic region, and along the lesser 
curvature of the stomach. If the right pleura is in- 
advertently injured, it is advisable to finish the dis- 
section of the tumor before the tear is sutured, as 
this improves the exposure. To make the esophago- 
gastrostomy more secure, the author forms a sub- 
serous tunnel in the stomach wall through which the 
proximal end of the sectioned esophagus is intro- 
duced (Fig. 1). 

After the operation, negative pressure is main- 
tained in the leit pleural cavity by means of water- 
sealed suction. JosErn K. Narat, M.D. 


Posterior Mediastinal Goiter (Les goitres du médiastin 
postérieur). Eric NEGRE and ANTONIN BALMés. 
J. chir., Par., 1950, 66: 190. 

A case of posterior mediastinal thyroid is reported. 
This raises the number of reporte! cases to 16. 
Thirteen of these were on the right side, while in 3 
the exact location was not specified. 

The case here reported was that of a 37 year old 
woman who had been suffering for a year with violent 
attacks of coughing. She had been treated for 6 
months for whooping cough. Roentgenographic ex- 
amination disclosed the presence of a large mass 
with sharply delimited contours in the upper part 


of the right hemithorax. The trachea was evi- 
dently deviated to the left. The tumor extended 
from the second rib behind to the sixth. The pro- 
jection in profile demonstrated the integrity of the 
anterior mediastinum and of the retrosternal space. 
The mass did not follow the movements of deglu- 
tition. Roentgenographic examination after the cre- 
ation of a pneumothorax on the right side excluded 
a pulmonary tumor. The diagnosis was neurinoma 
of the posterior mediastinum. 

An incision was made vertically in the right inter- 
scapulovertebral space. The arcs of the third, 
fourth, and fifth ribs, in the area corresponding to 
the incision, were resected. Through this incision, 
leaving always the pleural cavity intact, the tumor 
was easily exposed and, after ligation of its superior 
(vascular) pedicle, it was removed from its bed on 
the right side of the trachea and esophagus and 
behind the superior vena cava and innominate 
artery. The lower pole of the growth reached to the 
hilus of the right lung; its upper pole attained the 
superior orifice of the thorax. Through this aper- 
ture the mass received a vascular supply from the 
region of the neck (probably from the inferior thy- 
roid artery). This vascular pedicle passed behind 
the right subclavian artery. 

The removed tumor was 8 by 7 cm. in size, en- 
capsulated, and permeated with large sinuous veins. 
The surface of a cross section presented the aspect 
of a colloid goiter. The vesicles of this growth pre- 
sented histologically an extremely active prolifera- 
tion of the lining epithelium. Many of the vesicles 
were small (microcysts) with a rather diluted colloid 
content. At other places the vesicles were poorly 
differentiated and, in fact, were frequently repre- 
sented by solid cords of atypical thyroid cells re- 
sembling a trabecular adenoma. There were no 
atypical nuclei or abnormal mitotic figures. The 
histologic diagnosis was microcystic vesicular thy- 
roid adenoma. 

The authors accept the theory of Lahey as to the 
route of downgrowth of this tumor toward the 
anterior mediastinum (substernal thyroid) except 
that the tumor of the mediastinum passes behind 
the subclavian artery and to the right of the trachea 
and esophagus between the large vessels of the 
ascending aorta in front and the vena cava superior 
and crossbranch of the vena azygos behind. This 
position is regarded by the authors as corresponding 
rather to the midmediastinum than to the posterior 
portion of this structure. 

The treatment is, of course, definitively surgical, 
and for this there are only two routes available. 
The first route is that followed in this patient and 
the one usually chosen for the neurinoma of this 
area. The second route is that through the pleural 
cavity and is preferable for very large growths. 

The 16 case reports here mentioned therefore con- 
stitute the establishment of the identity of a new 
form of tumor manifestation. However, the authors 
believe that with the progress of surgery of the 
mediastinum this tumor will be ascertained to be 
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much more common than is here suggested. The 
ratio of the sexes thus far involved has been 13 wo- 
men to 3 men. The authors do not believe that this 
tumor was a development of aberrant thyroid tissue 
in the region involved, but that it represented a true 
downgrowth from the thyroid in the neck, perhaps 
from the isthmus region and perhaps caused to 
grow downward first by the muscular contractions 
of the act of deglutition and later by the suction 
effects of respiration. Joun W. Brennan, M.D. 


MISCELLANEOUS 


Funnel Chest and Allied Deformities of the Thorac- 
ic Cage. Cuartes W. Lester. J. Thorac. Surg., 
1950, 19: 507. 

Funnel chest is a symmetrical or asymmetrical 
funnel-shaped deformity of the chest wall produced 
by a short central tendon of the diaphragm. The 
character of the deformity is determined by the 
portion of the central tendon which is shortest. A 
short midportion of the tendon causes retraction of 
the xiphoid and lower sternum with a resultant 
drawing backward of both single and fused costal 
cartilages to a symmetrical funnel. Shortening of 
one or both lateral leaves of the diaphragm exerts 
pull directly on the costal arch and may result in a 
transverse grooving across the anterior chest wall 
below the xiphoid. The maximum depression of the 
chest wall is on the side of greatest shortening of the 
tendon. 

The funnel sternum is accompanied by a secondary 
exaggeration of the dorsal spinal curve and an in- 
crease in the downward slant of the ribs so that the 
individual has round shoulders and a long narrow 
chest with a decrease in its anterior-posterior and 
lateral diameters. The cosmetic deformity is con- 
siderable, and increases with growth of the child. 

Although the lung may be distorted and com- 
pressed to a 25 per cent reduction in volume, exer- 


THE THORAX 353 


tional dyspnea is attributed to interference with 
cardiac dilatation. 

Operative correction is indicated for moderate to 
severe impairment of exercise tolerance and to pre- 
vent irreversible bony deformity in young children. 
The psychological aspects are emphasized. 

The operative procedure used on infants up to 16 
months of age includes resection of the apex of the 
costal arch to detach the xiphoid from the sternum. 
The substernal ligament, a prolongation of the linea 
alba on the posterior surface of the sternum, and 
some diaphragmatic attachments to the arch are 
severed. 

A more radical operation is necessary in the older 
age group. The costal cartilages below the second, 
and including those of the costal, arch are resected 
subperichondrially as far laterally as the point where 
the backward curve begins, and far enough to in- 
clude the lower border of any existing transverse 
groove. The xiphoid is detached from the sternum. 
A transverse wedge osteotomy of the anterior table 
of the third sternal segment is made so that the 
sternum may be fractured and elevated by stainless 
steel wires passed through drilled holes in its lower 
end. Traction is obtained by fastening the wires to 
an external appliance placed transversely across the 
chest. This is left in place about 2 weeks. 

Results of the simple operation in 2 patients 
operated upon at about the age of 1 year have been 
good, but in 8 other somewhat older patients the 
results were equivocal. The authors reserve this 
operation for very young children with severe de- 
formity and pressure symptoms. Best results were 
obtained with the radical operation on patients be- 
tween the ages of 24 to 4% years, but operation at 
any age will afford relief of pressure symptoms and 
about 80 per cent correction of the deformity. There 
have been no purulent infections and no deaths 
among the 31 patients operated upon. 

Tuomas LANE STOKES, M.D. 
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ABDOMINAL WALL AND PERITONEUM 


Disruption of Abdominal Wounds. 
Wotrr. Ann. Surg., 1950, 131: 534. 


I. 


The author presents a series of 1700 consecutive 
laparotomies in which the incidence of wound dis- 
ruption was 2.6 per cent. Comparisons were made 
from the standpoint of the patient’s age and race, 
the presence of cancer, the type and location of the 
incision, the suture material, and the method of 
closure. 

Of the systemic factors concerned in wound heal- 
ing, age, hypoproteinemia, and, to a lesser extent, 
race, seemed to influence the frequency of dehiscence. 
The season of the year, vitamin -C deficiency, ane- 
mia, and sensitivity to catgut could not be indicted 
as significant determinants in this series. While 
wound separation in the cancer patient was com- 
mon, cancer could not be divorced from age and 
other factors as a predisposing condition. 

The type and the location of the incision did not 
seem to affect the disruption rate materially, except 
for the McBurney type of incision which afforded a 
high degree of protection. Placing a viscus in the 
incision definitely increased the risk, while drains 
did not. In several cases, disruption occurred in 
spite of retention sutures. 

The most essential single aspect in the prevention 
of wound disruption is the intimate approximation 
of peritoneal layers, so as to prevent the entrance of 
an omental wedge. 

Postoperative complications, particularly cough- 
ing and vomiting with their subsequent great in- 
crease in intra-abdominal pressure, are important 
factors in the production of dehiscence, and intensive 
efforts should be directed at their prevention and 
control. 

Treatment may be either conservative with the 
use of tamponade and strapping, or operative. No 
one type of closure appears superior to another. The 
mortality rate in this series was 11.1 per cent. Fol- 
low-up showed a significant incidence of incisional 
hernias, regardless of the method of management. 

Ety Lazarus, M.D. 


Spontaneous Hematoma of the Abdominal Rectus 
Muscles (L’ematoma spontaneo dei muscoli retti 
addominali). Irato Fiorio. Gior. ital. chir., 1949, 
5: 775- 

The author reports 2 cases of spontaneous hema- 
toma of the abdominal rectus muscles which repre- 
sent the two extreme forms of the disorder. The 
first occurred in an arteriosclerotic and hypertensive 
woman of 74, who had carried to term 6 pregnancies 
and had recently contracted bronchitis with obsti- 
nate coughing, during which she noted the sudden 
appearance of a slightly painful abdominal swelling. 
The second case occurred in a woman of 56, who 


had had 1 pregnancy, and for the past few days a 
cough and slight fever; about 1 hour before admis- 
sion she felt a strong tearing pain in the hypogastri- 
um during an attack of coughing, and a few minutes 
later she had vertigo with a sensation of falling, and 
she had to lie down. 

The history. of the first patient revealed several 
factors predisposing to the disorder: when young, she 
had had typhoid which causes degenerative phenom- 
ena in the fibers of the abdominal recti with re- 
sulting marked decrease of their resistance; pluri- 
parity, which has the same damaging effect on the 
vitality of the abdominal muscles; arteriosclerosis, 
which alters the structure of the vessels and de- 
creases the blood supply; and hypertension, which 
has a continuous traumatic action on the vascular 
walls. The flaccidity of the abdominal wall due to 
the scarcity of fat and to the senile hypotonicity of 
the muscles made it easy to demonstrate that the 
swelling was parietal. Roentgen examination, which 
was made for the sake of complete study rather than 
of diagnostic necessity, gave no significant informa- 
tion and suggested more a disorder of the abdominal 
cavity than of the abdominal wall. The diagnosis 
was easy and was based on the history, the objective 
findings, and exploratory puncture. At operation 
the hematoma was found to be intramuscular and 
encapsulated; there were no bleeding vessels and it 
was thought that the hematoma was due to partial 
muscular rupture. An effort was made to approxi- 
mate the thick, sclerotic walls of the cavity; a rub- 
ber drain was left in and discharged a small amount 
of serosanguineous fluid for 3 days. 

In the second case the general symptoms were 
those of shock or of acute and severe internal hemor- 
rhage. The exclusion of rupture of extrauterine 
pregnancy, the absence of antecedents which would 
suggest the existence of one of the diseases that might 
result in hemoperitoneum, and the impression that 
the swelling in the region of the left rectus muscle 
was not intra-abdominal led to the diagnosis of 
spontaneous hematoma of the rectus; a lesion of the 
left epigastric artery was suspected. At operation 
through a left paramedian incision, a large hematoma, 
mostly preperitoneal, and rupture of the inferior 
epigastric artery were found. The hematoma was 
emptied, the artery ligated, and the wound closed 
in layers without drainage. RicHarp Kemet, M.D. 


Peritoneal Recessus and Foramen Formations and 
Associated Intra-Abdominal Hernia and Stran- 
gulations. Hannes Sauramo and JunA Tapio- 
VAARA. Ann. chir. gyn. fenn., 1950, Supp. 2. 


The material studied included 100 fetuses and 100 
adults examined soon after death. All material 
studied was macroscopically normal. This study 
was supplemented by a compilation of all surgical 
cases of intra-abdominal hernia and foramen strangu- 
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lation treated in Finland for the period from 1934 
to 1947. There were 637 cases, which shows that 
such cases are less rare than is generally believed. 

Detailed study of the peritoneum was started 
about the middle of the nineteenth century and about 
the same time surgical descriptions of intra-abdomi- 
nal hernias with incarceration were mentioned in 
the literature. There is a marked variation in 
nomenclature and descriptions of these hernias. 
Later writers, as the present authors, have attempted 
to standardize and clarify the nomenclature and 
descriptions. 

The authors describe five recesses in the duo- 
denojejunal region and determined their incidence. 
Most common is the (1) recessus duodenomesocolicus 
cranialis which lies to the left of the cranial end of 
the ascending duodenum. It is present in 39 per 
cent of the fetuses and 32 per cent of adult subjects. 
The recessus duodenomesocolicus caudalis (2), which 
is closely related to the recessus duodenomesocolicus 
cranialis, and may actually share a common opening 
into the peritoneal cavity, was present in 35 per 
cent of the fetuses and 32 per cent of the adults. 

The recessus parajejunalis (3), a pouchlike forma- 
tion cranial to the first part of the jejunum, was 
present in 4 per cent of the adults. The fetal inci- 
dence was not given. 

The recessus paraduodenalis (4), a pouch-shaped 
formation lying beside the most caudal part of the 
duodenum occurred in 2 per cent of the subjects. 

The recessus retroduodenalis (5) lies adjacent to 
the junction between the caudal and ascending 
duodenum, opens in the caudal direction, and ex- 
tends behind the duodenum. It occurred in a single 
case in an adult, among the specimens examined. 

The recessus intermesocolicus transversus, which 
was not found, is a formation lying about the middle 
of the transverse mesocolon; it opens downward 
and extends toward the omental bursa. 

Internal herniation in the duodenojejunal region 
in the surgical cases was found in 4 cases, of which 3 
were fatal. The authors find it hard to correlate 
the pouches found anatomically with the description, 
or lack of description, of herniations found during 
surgery in this region. They suggest that perhaps 
the cause of the herniations is to be found in varia- 
tions in the rotation of the intestine rather than in 
the small recess formations. 

Three recesses and 1 fossa were described in the 
cecal region. The recessus iliocecalis cranialis open- 
ing to the left is superior to the terminal ileum and 
to the left of the ascending colon. It occurred in 72 
per cent of the fetuses and 40 per cent of the adults. 

The recessus ileocecalis caudalis is a pouchlike 
formation limited by the terminal part of the ileum, 
the cecum, and the vermiform appendix. It usually 
opens caudomedially. It was found in 49 per cent 
of the fetuses and 49 per cent of the adults. 

The retrocecal recess is a pouchlike formation 
situated dorsad to the cecum and limited by the 
parietocecal folds; it opens downward, and partial 
mobility of the cecum is essential to its presence. 


Retrocecal recess was found in 5 per cent of the 
fetuses, and fossa cecalis (less pronounced than the 
recess) in 16 per cent; in adults retrocecal recess was 
present in 16 per cent and fossa cecalis in 27 per cent. 

Only 3 cases of ileocecal hernia occurred in the 
surgical cases studied. 

The incidence of recesses in the region of the colon 
in fetuses and adults was: (1) recessus paracolicus 
dexter (lateral to the ascending colon) 5 and 21 per 
cent, respectively; (2) recessus paracolicus sinister 
(lateral to the descending colon) 16 and 16 per cent, 
respectively; and (3) recessus intersigmoideus, 24 
and 52 per cent, respectively. The first two recesses 
are of little clinical importance or interest. Hernia- 
tion into the intersigmoid recess is reported but 
rarely. Its presence is conditioned by accompanying 
fixation anomalies of the intestine. 

Studies were made of the epiploic formation in 
all specimens. The foramen was uniformly present; 
it led to the omental bursa, and its size varied 
within normal range. 

A chapter is devoted to the description of rare 
recessus formations encountered in the specimens. 
The most important occurred in the ileocecal region, 
particularly in relation to a Jackson’s membrane. 

In the abdominal cavity, abnormal foramina may 
be present in the mesotenon, mesocolon, and greater 
omentum. Strangulations of bowel are reported 
throughout all of these foramina. Only 1 case oc- 
curred in the examined specimens, and that in the 
mesotenon in the ileocecal region in a fetus. 

Based on this report, the common and typical 
recessus formations are the duodenomesocolic, the 
pericecal, and the intersigmoid. From the surgical 
cases enumerated it is evident that the common and 
typical hernias are the mesentericoparietal and the 
pericecal. The relation of the surgical mesenterico- 
parietal hernia and the anatomical duodenomesocolic 
recessus could not be clarified by the authors. 

The incidence of different peritoneal formations 
is remarkably high. Their presence alone, however, 
does not suffice to give rise to surgical complications. 
The following essential factors must be present: (1) 
the recess must be sufficiently large and have a small 
mouth; (2) the foramen must be large enough, and 
(3) the intestine or greater omentum must be mobile. 

FREDERICK C. HOEBEL, M.D. 


The Significance of Relaxed Inguinal Rings. L. 
KRAEER FERGUSON and Mark W. Wotcort. Ann. 
Surg., 1950, 131: 584. 

There are marked differences of opinion as to the 
significance of relaxed subcutaneous inguinal rings. 
Four thousand health records of a large university 
for the years 1937 to 1939 inclusive were examined. 
There were 392 relaxed subcutaneous rings among 
the 4,000 men examined. This group and a similar 
control group were then contacted by letter and 
asked if they had or had not undergone a hernia 
repair. Fourteen persons with relaxed rings de- 
veloped a hernia over a period of 9 to 11 years from 
the date of the original examination. In the same 
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period the control group (those not having relaxed 
rings) had 8 hernia operations. This difference is 
not considered statistically significant. 

F. J. LESEMANN, JR., M.D. 


GASTROINTESTINAL TRACT 


Transthoracic Gastrectomy in a Case of Cancer of 
the Cardia (Transtorakalne wyciecie zoladka w 
przypadku raka wpustu). J6zeEr Dryysxr. Polski 
przegl. chir., 1949, 21: 986. 


A 53 year old woman entered the Holy Ghost Hos- 
pital in Warsaw, Poland, suffering from pains in the 
pit of the stomach and left epigastrium, loss of ap- 
petite and weight, a sense of pressure in the stomach, 
“rotten egg’”’ belching, and weakness. The test for 
occult blood in the stool was positive and the roent- 
gen examination afforded the typical findings of a 
large cancer of the stomach located high up toward 
the cardia. 

At operation the eighth rib was resected, the left 
pleural cavity opened, and the diaphragm incised, 
under intratracheal closed-circuit anesthesia (pento- 
thal, nitrogen monoxide, curare). The fist-sized 
tumor was found to have spread over the left half 
of the lesser curvature of the stomach. The gastrec- 
tomy was started by an incision through the gastric 
wall on the greater curvature near the esophageal at- 
tachment and carried around the tumor area, emerg- 
ing on the lesser curvature. The tumor was thus re- 
moved, including the lesser omentum and its lymph 
glands, and a long roomy tube consisting of the half 
of the stomach on the side of the greater curvature 
was left. This tube was closed with two rows of 
sutures (catgut plus silk) and the stump of the 
esophagus, which was quite short, was implanted 
into the gastric cupula. The histologic diagnosis was 
carcinoma solidum. 

During the operation the patient was given blood 
and 5 per cent glucose in physiologic salt solution; 
this treatment was continued at intervals during the 
postoperative period. At operation a fine stomach 
tube had been inserted as far as the duodenum and 
was left in place for 5 days; through this tube the 
patient was given milk and tea at intervals. After 
the tube was withdrawn fluids were swallowed with- 
out difficulty. 

Penicillin and the sulfonamides were used in the 
usual manner at the time of operation, and when a 
pleural effusion occurred on the left side on the 
eighth postoperative day the fluid was aspirated and 
a solution of penicillin injected in replacement. 

Three months later the patient was able to leave 
the hospital in excellent condition. Healing was 
complete. Eight months after operation the patient 
writes that she is perfectly well, has gained in weight 
and strength, and can walk several kilometers at a 
time. 

The advantages of the transthoracic approach to 
cancer of the cardia are, in the author’s opinion, the 
wide exposure of the involved area, the ability to do 
the esophagogastrostomy under direct control of the 
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eye, and, finally, the power to extend the excision 
operation to cases which previously could not be 
so treated. The author agrees with Lahey (Lahey, 
F. H., and Marshall, S. F. Surg. Gyn. Obst., 1941, 
73: 341) that the method can be extended to include 
total gastrectomies, with perhaps the inclusion of a 
splenectomy. Joun W. Brennan, M.D. 


Deforming Antritis Secondary to Ulcer of the Angle 
of the Lesser Curvature (L’antrite déformante 
secondaire & l’ulcere de l’angle de la petite courbure). 
F. Warmoss. Acta gastroenter. belg., 1950, 13: 19. 


Warmoes recalls that in 1938 he reported a number 
of these antral deformities of various degrees and 
mentioned sclerosis of the lesser curvature, inflamma- 
tory swelling of the mucosa and of the entire antral 
wall, and perivisceritis as being the responsible 
anatomopathologic factors; in 1945 he added pyloric 
hypertrophy. In addition to these organic factors, 
there is also a functional factor which plays a large 
part in the production of the roentgen picture of 
this secondary antritis. Since the functional in- 
fluence varies greatly according to cases, there is a 
great variety of forms of secondary antritis desig- 
nated by such terms as absent, flattened, very small, 
triangular, conical, sugarloaf, and tunnel-like an- 
trums. The conical deformities seem to be more 
frequent than the tunnel-like changes. Sclerosis of 
the lesser curvature plays an important part in the 
aspect of the antrum in some cases; it causes devia- 
tion of the antrum. 

Many pathologists have described pyloric hyper- 
trophy in antritides as secondary, or not, to ulcer of 
the angle of the lesser curvature, but roentgen reports 
of pyloric hypertrophy in ulcer patients were rare 
before 1945. Warmoes must have seen about 40 
cases of pyloric hypertrophy which were secondary 
to ulcer of the angle, but only 3 without ulcer: these 
3 cases were operated upon and found to be gastritis, 
but in 2 of them the question arose whether they 
were not healed ulcer cases. Thus, according to his 
experience, pyloric hypertrophy of adults, the so- 
called hypertrophic pyloric stenosis of adults, is 
nearly always a complication of ulcer; he does not 
believe that pyloric hypertrophy is secondary to 
spasm of the pylorus but that it is an inflammatory 
reaction. The muscular hypertrophy is not always 
limited to the pylorus; it may continue into the 
musculature of the antrum and produce a picture of 
elongated cone or of a sugarloaf. 

Warmoes does not believe that the fibromuscular 
atresia, and particularly the secondary pyloric 
hypertrophy, must lead to stenosis. His roentgeno- 
grams show a rigid pylorus, but it is always open; the 
absence of pyloric spasm and the frequency of pyloric 
sclerosis explain this. In antritis with pyloric hyper- 
trophy, the violent peristalsis of pyloric stenosis is 
always absent. He believes that the gastric stasis 
often seen in ulcer of the angle of the lesser curvature 
is nearly always due to gastric atony which is typical 
of this ulcer. For instance, in 7 of 9 cases of secondary 
pyloric hypertrophy operated upon, he observed 
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normal or nearly normal evacuation of the barium 
meal; the other 2 cases presented stasis which did 
not seem to be caused by stenosis but by atony of 
the stomach. 

In most cases deforming antritis is a sign of ulcer 
of the angle of the lesser curvature. There is nearly 
always a niche: it may be very small and is often on 
the posterior aspect of the lesser curvature; it is ab- 
sent when the ulcer heals. A typical ulcer history in 
the presence of antral atresia makes it almost certain 
that there is an ulcer of the angle of the lesser curva- 
ture even if the roentgenograms show no niche, for 
ulcer can never be excluded without gastroscopy. 
Atresia of the antrum in itself is not an indication 
for operation, since the patient does not suffer from 
it when the ulcerous period has passed and the 
atresia usually does not lead to stenosis. The evo- 
lution of the ulcer must indicate the treatment. 

RicHarD Kemet, M.D. 


On the Performance of the Billroth II Resection in 
Gastroduodenal Ulcer (Zur Ausfuehrung der 
Resektion nach Billroth II beim Magen-Zwoelffing- 
erdarmgeschwuer). F. HoLienBAcH. Chirurg., 
1950, 21: 26. 

This study is based on 1,148 severe cases of 
gastroduodenal ulcer in which the author deviated 
from the usual technique of the Billroth II resection 
in that he did not use clamps nor suture the mucosa, 
and used catgut instead of silk for the anastomosis. 
Results amply justified these changes in technique 
since the mortality rate in this series was much 
lower than that mentioned in any large series of the 
literature. In addition, follow-up examinations re- 
vealed excellent results in 90 per cent of the cases 
and not a single recurrence of ulcer. 

In the first 2 decades of gastric surgery, carcinoma 
only was operated upon and, when ulcer was later 
also treated surgically, the experience gained from 
the former was applied to the latter, although there 
are basic differences between the two diseases. 
While the anacid gastric contents of carcinoma are 
highly infectious, the acid gastric ulcer must be 
regarded as aseptic. Therefore, and also because the 
fasting stomach is empty and can be emptied by 
lavage in gastric stenosis, the use of clamps in ulcer 
operation is superfluous. In more than 2,000 gastric 
resections for ulcer done without clamps, no damage 
has ever resulted from spilling of the gastric con- 
tents. The use of clamps also offers disadvantages 
which may result in marked injury to the patient. 

The use of clamps causes an artificial ischemia, 
and the surgeon tries to make sure of hemostasis 
with a continuous mucosal suture which, however, 
does not allow visual verification of the hemostasis 
as the clamps can be removed only after completion 
of the suture of the posterior and anterior walls. 
Hollenbach prefers to obtain hemostasis by in- 
dividual ligation of the vessels. Other disadvan- 
tages of the continuous mucosal suture are the 
creation of a space between this suture line and the 
row of Lembert sutures, and the resulting unde- 


sirable and dangerous phenomena occurring in this 
space. 

As to the use of silk or catgut, the silk sutures do 
not heal into the wound but are eliminated after a 
certain period which may be as long as a year. 
In some cases the sutures are not eliminated and 
fistulas form about the threads which hang inside of 
the stomach. In the depth of the suture line, foreign 
body granulomas originate about silk threads or 
their remnants and keep the anastomosis in a condi- 
tion of chronic inflammation. Anastomotic ulcers 
with silk threads or silk coils visible in the bottom of 
the ulcer have been described by many authors. 
But even without recurrent ulcer, these fistulas and 
granulomas may cause a chronic inflammation and 
swelling of the anastomosis which must be consid- 
ered in connection with the postoperative gastro- 
jejunitis and as a partial phenomenon of the latter. 
The exclusive use of catgut is therefore imperative. 
In 400 resections in which catgut sutures were used, 
there has been no suture insufficiency, and the mor- 
tality rate of 1.5 per cent has been the lowest hitherto 
reported in the literature, although the series in- 
cluded not only primary but also secondary opera- 
tions for jejunal peptic ulcer, perforation, and acute 
hemorrhage in about 30 per cent; the mortality rate 
for primary resections was 1.25 per cent. 

The author performs a posterior gastroenter- 
ostomy and passes only the efferent jejunal loop 
through the opening in the mesocolon; this passage 
must always lie to the left of the duodenal flexure to 
avoid angulation of the loop. This operation has the 
advantage of being applicable in all cases. So-called 
gastric atony and bleeding from the anastomosis 
have not been observed, and postoperative vomiting 
has been rare; only about 10 per cent of the patients 
have eliminated some bloody mucus on the first or 
second day. There have been 2 duodenal insuffi- 
ciencies, although only a Finsterer exclusion resec- 
tion had been carried out. 

The mortality in 1,146 resections, including 61 
secondary operations, was 25, or 2.2 per cent; in 
1,085 primary resections it was 21, or 1.9 per cent. 
The causes of death were abdominal in 11 cases and 
extra-abdominal in 14. RicHArD KEEL, M.D. 


Uncommon Findings in Gastroduodenal Oncology: 
Lipoma (Reperti non comuni di oncologia gastro- 
duodenale: i lipomi). Opoarpo Linott. Arch. ital. 
mal. app. diger., 1950, 16: 85. 

The autopsy of a man, aged 73 years, disclosed 
among other findings a fungating, papilliferous car- 
cinoma of the pyloric antrum and, adjoining it, a 
subserous, suppurating lipoma on the anterior wall 
of the stomach. 

The postmortem findings in a man, aged 46 years, 
revealed a submucous lipoma on the posterior wall 
of the second portion of the duodenum, 1 cm. from 
Vater’s papilla. 

The author collected from the literature 59 cases 
of gastric lipomas and 20 cases of lipoma of the 
duodenum. Lipomas of the stomach occur mostly 
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in men of adult or senile age; they are usually single, 
have a globular or oval shape, are found most fre- 
quently in the pyloric region, and rarely cause an 
ulceration of the overlying mucosa. 

Duodenal lipomas occur with equal frequency in 
both sexes, in adult or old persons, are rarely mul- 
tiple, have an oval or round shape, and seldom cause 
an ulceration of the overlying mucosa. 

Subserous lipomas of the stomach or the duo- 
denum are rarities as compared with submucous 
lipomas. 

The rare occurrence of lipomas of the duodenum 
may be ascribed to the generic antiblastic constitu- 
tion of this organ, as evidenced by the low frequency 
of other tumors in this region. 

K. Narat, M.D. 


Notice on a Modification of the Finney Operation. 
Section of the Pyloric Sphincter Followed by 
Gastroduodenal Anastomosis (Note sur une 
modification apportée a lopération de Finney. 
Section du sphincter pylorique suivie d’anastomose 
gastro-duodénale). A. Fortiasson and H. Gre- 
PINET. Rev. chir., Par., 1950, 169: 122. 


The author had excellent results with his modifica- 
tion of the Finney operation in 2 conditions: (a) 
periduodenitis accompanied by achalasia and not 
improved by prolonged medical treatment, and (b) 
small ulcers of the anterior aspect of the first portion 
of the duodenum. 

Different techniques of gastroduodenostomy are 
discussed in this article. Mere section of the pyloric 
sphincter often proves unsatisfactory as the pyloric 
ring may be restored and lead to recurrence of the 
contraction and spasms. 

The author suggests a method which combines the 
advantages of the Judd and the Finney operations. 
The incision should be right paramedian and trans- 
rectal rather than supraumbilical to give better 
access to the duodenum. The superior flexure and 
the second portion of the duodenum should be 
mobilized by lowering the root of the transverse 
mesocolon at its attachment to the duodenum. This 
method permits anterior rotation of the duodenum 
without incurring the danger of tension and assures 
sufficient length of the anastomosis which should 
reach distally to the level of the ampulla of Vater. 
The second portion of the duodenum is anastomosed 
to the prepyloric antrum. 

The operation avoids the disadvantages of the 
“antiphysiologic” classical gastroenterostomy. 

WERNER M. Soxmitz, M.D. 


Critical Study of Péan’s Type of Gastroduodenal 
Anastomosis After Gastrectomy, and of the 
Treatment of Its Sequelae (Etude critique de 
Vanastomose gastro-duodénale type Péan aprés 

' gastrectomie du traitement de ses séquelles). Cos- 
TANTINI and Prérri. 


Péan’s gastroduodenal anastomosis, also called 
Billroth 1 operation, preserves the anatomic and 
physiologic conditions better than other methods, 
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and is not followed by the dumping syndrome. A 
further advantage of this operation lies in the fact 
that all maneuvers are performed above the meso- 
colon within a relatively limited cavity and without 
submesocolic manipulations. The operation requires 
less time than competitive procedures. 

The blood vessels of the duodenum must remain 
intact, the cuff must be sufficiently long, and its 
walls must not be damaged, and, if the stump of 
the stomach cannot be brought down without 
tension, the duodenum must be mobilized. 

The authors performed Péan’s operation on 10 
patients. In 2, a painful syndrome developed after 
the operation. 

Factors responsible for complications after gastro- 
duodenostomy may be divided into 3 groups: (1) 
anatomic, (2) physiologic, and (3) mechanical. 

The first group is responsible for the majority of 
complications. Under the influence of curare no 
difficulty may be experienced in approximating the 
gastric stump and the duodenum, but considerable 
traction may be exerted by the stump later on. 
Moreover, the blood supply to the first portion of the 
duodenum is frequently unsatisfactory, so that 
ischemia may lead to a secondary necrosis. Finally, 
the relatively narrow stoma may cause a retention 
of food and a postoperative inflammatory stenosis, 
edema and, finally, a stricture. 

As to the physiologic factors, the mucosa of the 
duodenal bulb may be the site of reflexes which 
stimulate acid secretion in the same manner as the 
antrum. Vascular factors probably also are par- 
tially responsible for the greater frequency of peptic 
ulcers after gastroduodenostomy than after other 
methods of anastomosis. Poor blood supply favors 
production of an ulcer. 

Mechanical factors militate strongly against 
gastroduodenostomy. After the anastomosis the 
duodenum is subjected to traction to the left. This 
fact has not yet received due attention in the litera- 
ture although the traction may be responsible for 
early as well as late complications. Postoperative 
duodenal atony, probably caused by section of the 
vagi nerves, permits the duodenum to be pulled to 
the left to a certain extent, but lack of elasticity and 
also the sclerotic infiltration of its walls facilitate 
relaxation of the suture line, with the resulting danger 
of a fistula or peritonitis. A kinking of the third por- 
tion of the duodenum may also be provoked by the 
traction. The latter also explains the painful post- 
operative syndrome without an ulcer. The normal 
acute angle of the first portion becomes obtuse after 
the operation. The elongation of the duodenum, 
caused by traction, may produce a festooning effect. 
Duodenal stasis may result. The surgeon has at his 
disposal two alternatives: to secure the freedom of 
anastomosis, he does not resect a sufficiently large 
portion of the stomach, or by executing the gastrec- 
tomy properly, he impairs the mobility of the 
anastomosis. 

The treatment of late complications, be it stricture, 
peptic ulcer, or dilatation of the right portion of the 
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duodenum, is always surgical and consists of taking 
down the anastomosis, closing the duodenum, and 
performing Polya’s gastrojejunostomy. 

K. Narat, M.D. 


Massive Gastrointestinal Hemorrhage Due to 
Jejunal Diverticula. Donatp D. Kozo.t, 
A. McManon, and James P. Krety. J. Am. M.Ass., 
1950, 142: 1258. 

The authors report a case of massive hemorrhage 
due to jejunal diverticula, the seventh of its kind in 
the literature. 

The patient was a 64 year old white male who con- 
tinued to bleed in spite of excellent conservative 
management in the hospital. A preoperative diag- 
nosis of bleeding ulcer was made and laparotomy was 
performed with the idea of doing a gastric resection. 
At laparotomy no bleeding point could be found, 
although jejunal diverticula were noted. The bowel 
was pink and appeared not to contain blood. Be- 
cause of the lack of awareness that jejunal diverti- 
cula could cause massive gastrointestinal bleeding, 
it was decided to conclude the operation. The 
patient continued to bleed postoperatively until his 
condition became critical. It was then decided that 
further surgical intervention was mandatory and a 
plan was proposed to resect the segment of jejunum 
involved by diverticula and to check the specimen 
as a source of bleeding. If it did not prove to be the 
source of hemorrhage, then a gastric resection would 
be undertaken on empiric grounds. 

After adequate preparation the patient was op- 
erated upon a second time, and 51 cm. of jejunum 
were resected with a primary anastomosis of the 
proximal jejunum to the ileum. When the specimen 
was opened it was found that about one-half of at 
least a dozen diverticula contained 2 to 10 mm. 
mucosal ulcerations and several of them were filled 
with clotted blood. The surgeons then felt confident 
enough that the source of bleeding was eradicated 
and closure of the wound was immediately effected. 
The patient made an uneventful recovery except for 
two small residual tarry stools. 

The diverticula reported are of the acquired type 
occurring along the mesenteric border at a point 
where the intestinal wall is weakened by perforating 
blood vessels. It is interesting that 16,600 c.c. of 
tarry stool were measured in this case. If this 
amount had not been collected it is certain that the 
patient’s degree of hemorrhage would have been un- 
derestimated. The patient belonged to blood group 
O and was Rh negative. In the course of his entire 
illness he was given one 500 c.c. unit of Rh negative 
blood and 17,000 c.c. of Rh positive blood without 
reaction or alteration of his Rh negative state. 

Harotp Laurman, M.D. 


Curare and Intestinal Peristalsis (Curare et péristal- 
tisme intestinal). A. DELcourT. Acta gastroenter. 
belg., 1950, 13: 54. 

In his personal experiments the author used the 
barium enema to study intestinal peristalsis under 
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the influence of curare. He took films before injec- 
tion of the drug and then every 5 minutes after the 
twentieth minute following the injection. He used 
intocostrin, 1 c.c. of which represents 3 mgm. of d- 
tubocurarine hydrochloride and is the equivalent of 
20 rabbit units. He injected this substance intra- 
muscularly, increasing the doses without exceeding 
1 unit per kilogram of body weight. With a dose of 
20 units there was no change in the tonus and peris- 
talsis of the intestine. Subjects who were given 1 
unit per kilogram of body weight experienced some 
slight, transitory general disturbances; most of them 
did not feel the necessity of defecating. The study 
allows drawing some conclusions which are more of 
a theoretical than of a practical nature. 

1. When given in small doses, lower than those 
which paralyze the voluntary muscles, curare seems 
to exert an action on the sympathetic nervous sys- 
tem. This action tends toward an increase in intes- 
tinal peristalsis. The minimal active dose lies around 
20 units per kilogram of body weight, or an average 
of 9 mgm.; this dose is in general well tolerated. The 
action is not constant and has been clear-cut only in 
3 of 5 cases; in addition, it is transitory and appears 
to be maximal about 30 minutes after the injection. 
It might be advantageous to use preparations with 
delayed action. 

2. With this dosage curare does not inhibit peris- 
talsis, and the inhibition observed by some authors 
can be explained by their use of higher doses, on an 
average from 60 to 80 mgm. 

3. Curare does not change the concentration of 
cholinesterase in the blood. The action on the sym- 
pathetic nervous system obtained with small doses 
can be explained by an inhibiting effect on the auton- 
omous sympathetic ganglions, which would create a 
vagal predominance. It is not impossible that larger 
doses may inhibit the vagal system in its turn. 

4. The difference in the interpretations of the var- 
ious authors depends on the variability of the action 
of curare, according to the dose used, and on the 
tonus present in the receptor at the time of the in- 
vestigation. RIcHARD KEMEL, M.D. 


Volvulus of the Small Intestine. Cartes B. 
and G. GAvIn MILLER. Surgery, 1950, 27: 506. 


At the Royal Victoria Hospital, Montreal, Cana- 
da, volvulus has accounted for bowel obstruction in 
6.8 per cent of patients. In about one-half the cases 
of volvulus the small bowel was involved. 

The pathology is similar in all cases. The small 
bowel rotates in a clockwise direction about its mes- 
enteric axis. This results in venous obstruction, 
which is rapidly followed by arterial occlusion. 
The torsion may be intermittent at first but soon be- 
comes fixed by edema or adhesions. Even if the 
mesenteric blood supply remains intact, volvulus 
produces a closed loop obstruction and progressive 
distention, and causes vascular changes in the bowel 
wall. The high incidence of circulatory impairment 
and gangrene makes a particularly dangerous form 
of intestinal obstruction. In this series of 23 patients 
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the blood supply of the involved loop was impaired 
in sixteen cases and resection was necessary in 8 of 
these. 

A correct preoperative diagnosis has been estab- 
lished only 4 times in 23 cases. It is important for 
the surgeon to be aware that volvulus is a not 
infrequent cause of small bowel obstruction and if 
the condition is suspected early, operation is indi- 
cated. 

Volvulus of the small intestine may occur as the 
result of congenital or acquired lesions. Among the 
congenital anomalies are abnormalities of rotation 
of the gut, exomphalos, Meckel’s diverticulum, and 
congenital diverticula of the jejunum. Among the 
acquired lesions are peritoneal adhesions which may 
be postoperative, inflammatory, or tuberculous, in- 
ternal hernia, foreign body impaction, tumors of the 
small bowel, or torsion of the intestine following 
gastroenterostomy. 

Volvulus of the’small intestine may be deceptive 
because repeated episodes of twisting and untwist- 
ing of the bowel give rise to intermittent symp- 
toms. 

The typical x-ray picture is that of an ‘“‘arcade”’ 
loop of dilated bowel. 

The treatment of choice is early laparotomy as 
soon as shock has been treated and fluid and electro- 
lyte balance is restored. The type of operation de- 
pends upon the findings. In many cases detorsion 
and correction of the causative abnormality is all 
that is necessary. If gangrene has occurred, resec- 
tion and primary anastomosis are preferable to 
exteriorization of the involved bowel. Of those 
patients operated upon within 12 hours, 5 recovered 
and 1o died. Haroip Laurman, M.D. 


Volvulus of the Colon. WALTER H. GeErwic, Jr. 
Arch. Surg., 1950, 60: 721. 


There exists a remarkable difference in the inci- 
dence of volvulus of the colon in the United States 
and that in Europe. Judging from the statistics in 
the literature, the incidence of volvulus of the colon 
is ten times as frequent in Europe as in the United 
States. In Europe volvulus of the colon is seen more 
frequently than volvulus of the small bowel, while 
the reverse is true in this country. 

Impairment of the venous blood supply to the 
bowel is an early feature in volvulus, which results 
in damage to the wall of the bowel and marked 
losses in blood volume. When the viability of the 
bowel is thus impaired the wall becomes permeable 
to pathogenic organisms and toxins. 

Incomplete volvulus of the cecum or sigmoid may 
give rise to recurrent attacks of abdominal pain and 
distension which are relieved by enemas, or change of 
position. A completely obstructing volvulus of the 
cecum is associated with rapidly progressing symp- 
toms. 

In the treatment of this condition, conservative 
measures are little more than palliative. In in- 
complete lesions of the sigmoid, enemas or the pas- 
sage of a rubber tube under the direct vision of a 
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sigmoidoscope may be beneficial. Surgery is neces- 
sary in the majority of cases. 
F. J. LEsEMANN, Jr., M.D. 


Concerning the Treatment of Cancer of the Low 
Sigmoid and High Rectum (Sur le traitement du 
cancer du bas sigmoide et du haut rectum). PIERRE 
BERTRAND and E. C. SauBier. Mem. Acad. chir., 
Par., 1950, 76: 110. 


The authors think that for the cases of cancer in 
which conservation of the sphincter is justified the 
ideal intervention would be a one stage operation 
with the following technique: 

The abdominal incision must be long: starting 
from the pubic spine to reach the left costal border 
and cutting the external edge of the sheath of the 
rectus, it exposes immediately the pelvic colon and 
allows high coloparietal detachment and liberation of 
the posterior aspect of the rectum in the sacral con- 
cavity down to the plane of the levators. The point 
where the principal artery should be ligated has been 
the subject of much controversy; however, the 
presence of adenopathy (the inflammatory or neo- 
plastic nature of which is difficult to decide) has 
often led to ligature of the trunk of the inferior 
mesenteric artery and the authors have always noted 
that the upper colic stump to be anastomosed bled 
well. After ligation, the right leaf of the mesocolon 
is incised and the lower part of the incision at the 
level of the culdesac of Douglas joins the incision 
previously made on the left. Freeing of the colon is 
then continued to the bladder in the male and to the 
uterine cervix in the female. 

This suffices for sigmoid cancers; for rectal and 
especially ampullar cancers, it is necessary to dis- 
sect the rectovaginal wall, or to separate and retract 
the seminal vesicles and the upper part of the 
prostate. When the rectum is freed down to the 
levator plane, the vascular condition of the colon 
is once more verified and the colon is cut; then the 
rectum is cut about 5 cm. below the tumor and end- 
to-end anastomosis is performed. The peritoneal 
continuity is restituted above the anastomosis after 
sulfonamide or penicillin has been deposited in con- 
tact with the repair and in the subperitoneal space. 
The abdominal wall is closed without drainage. 
Cecostomy is then performed. Finally, an incision 
2 cm. long is made anterior to the coccyx, the plane 
of the levators is incised in the midline, and a drain 
is placed in the retrorectal space. 

The preparation of the patient is most important 
since the operation must be done on an empty and 
disinfected intestine. 

Since 1946, the authors have used this method in 
23 patients with 4 deaths, or 17.8 per cent. The 
other 19 patients survived the operation, but late 
results cannot be discussed because the oldest case 
dates back only 3 years. Of 5 women who developed 
a fistula of the anastomosis, 4 healed spontaneously 
and 1 woman has required a permanent left colos- 
tomy; since this happened, total hysterectomy has 
been banned, subtotal hysterectomy being used 
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when necessary. The authors think that it is 
important not to open the vagina; no more fistulas 
have occurred. One man has developed a fistula 
which must be attributed to necrosis of the upper 
colic stump, probably due to thrombosis. To avoid 
fistula formation of the anastomosis, from 10 to 12 
gm. of castor oil are now given for several days 
postoperatively. The cecostomy tube is spon- 
taneously eliminated on the sixth to eighth day, and 
the cecostomy wound on the fifteenth day. 
Although the method is applicable to most cases, 
Hartmann’s operation is still indicated in some cases, 
more on the basis of general than local conditions, 
and in old patients. Ricuarp Kemet, M.D. 


The Diagnosis and Management of Carcinoma of 
the Colon and Rectum. Victor Marcus Cop- 
PLESON. Med. J. Australia, 1950, 1: 353. 


In this general review on the subject of carcinoma 
of the colon and rectum, the author states that about 
I growth in every 4 is inoperable when first diag- 
nosed and very few growths are discovered until 
they are well advanced. Usually the diagnosis is 
the result of an investigation prompted by symp- 
toms, the most common of which are melena, altered 
bowel habit, and cramping abdominal pain. Diar- 
rhea is one of the most common symptoms of rectal 
carcinoma. Failure to make a digital examination 
of the rectum in these cases is one of the most com- 
mon causes of delay in diagnosis. A history of in- 
creasing constipation, especially if combined with 
abdominal pain, must be regarded with suspicion 
in elderly persons. 

Ultimately, carcinoma of the colon or rectum is 
located by one of the following means: (1) by fortui- 
tous or accidental discovery of the tumor, (2) by 
digital examination of the rectum, (3) by speculum 
and sigmoidoscopic examination, (4) by roentgen- 
ography, and (5) by the discovery of portions of 
growth or of carcinoma cells in the bowel. ; 

The author suggests four rules for early diagnosis: 

1. All patients aged over 40 years who present 
themselves with complaints of chronic painless diar- 
rhea and the passage of blood and mucus should be 
regarded provisionally as suffering from carcinoma 
of the rectum. A careful digital examination should 
be made of the rectum of these patients and of all 
patients complaining of “piles,” “chronic diarrhea,” 
or ‘“‘dysentery.” 

2. All patients complaining of passing dark blood, 
or whose feces are found to contain dark blood or 
clots mixed with them should be subjected to thor- 
ough digital examination of the rectum and to 
sigmoidoscopic and roentgenological examinations. 

3. No patient should be referred for roentgeno- 
graphic examination of the large bowel for a sus- 
pected carcinoma without first having undergone a 
digital examination of the rectum; if this examina- 
tion has been omitted, it should be made by the 
radiologist. 

4. Negative roentgenological reports for carci- 
noma of the colon and rectum should not be ac- 
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cepted as final. The examination should be repeated 
after a short interval if the symptoms persist. 

The author makes the blunt statement that car- 
cinoma of the bowel is a sentence of death. He tem- 
pers this statement by adding that the only effective 
treatment is surgery, by which death may be averted 
or delayed, or the patient’s symptoms may be tem- 
porarily relieved. 

Of all carcinomas of the large bowel, 70 per cent 
occur in the rectum or rectosigmoid junction. Re- 
garding sphincter-saving operations, the author 
states that while saving the sphincter is highly de- 
sirable, if possible, there can be little doubt that 
sphincter-saving can be done only at the expense 
of safety. Harowp Lauran, M.D. 


Anorectal Anomalies. A Statistical Study of 165 
Cases with Special Reference to “‘Distal-Loop 
Trouble.”?” CHARLES W. Mayo and Roserta G. 
Rice. Surgery, 1950, 27: 485. 


One hundred and sixty-five patients having ano- 
rectal malformation were studied with special ref- 
erence to the sex incidence of the condition, the type 
of the anomaly, the incidence of fistula formation, 
the incidence of associated congenital anomaly, the 
method of treatment, and the results of treatment. 

There were 85 males and 80 females, of whom 70.6 
per cent and g5 per cent, respectively, had rectal 
fistulas. 

Of the males, 51.8 per cent, and of the females, 
36.3 per cent had some associated congenital mal- 
formation. 

The method of treatment of anorectal anomalies 
was dependent on the type of the anomaly and the 
age of the patient. If there was only a thin mem- 
brane between the proctodeum and the rectum the 
procedure of choice was to cut or puncture the 
membrane and observe the patient carefully, using 
repeated dilatations to avoid rectal or anal stric- 
tures. When the anus was absent but a depression 
or dimple was present, when one could demonstrate 
the presence of rectal sphincters, and also, when 
bulging of the blind end of the rectum could be 
seen, the usual treatment was a proctoplasty bring- 
ing the rectal mucosal edges to the anal skin margin. 
When the rectum was high, one either performed 
colostomy immediately or attempted a perineal 
exploration. Usually, in such cases a fibrous cord 
was found between the end of the rectum and the 
site of the anus. By following this, one could find 
the rectal mucosa, free it, and bring it down to the 
edges of the anal skin. However, in 12 (12.6 per 
cent) of the 95 cases of type 3 imperforate anus, the 
perineal exploration was unsuccessful. The blind 
end of the rectosigmoid could not be found. We 
believe that in the newborn male infant with a high 
rectum the perineal exploration should be post- 
poned. This is especially true when there is evidence 
of rectovesical or rectourethral fistulas. In these 
patients colostomy should be performed as soon as 
possible and care should be used to separate the 
proximal from the distal barrel of the stoma. In the 
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newborn female infant with a rectovaginal fistula, 
repeated dilatations of the fistula usually sufficed 
until the child was old enough, and the tissues were 
well defined enough to allow a successful rectovaginal 
plastic procedure. The latter is recommended be- 
cause of the relatively high incidence of urinary in- 
fections when the condition is not taken care of. 
When there was a congenital stricture of the rectum 
and anus it was usually found 2 to 4 cm. from the 
anus, up to the level of the mucocutaneous junction. 
According to David, this stricture is actually com- 
posed of mucosa and submucosa, but is often mis- 
taken for spasm of the sphincter muscle. 

Sixty-five of the patients (39.4 per cent) under- 
went colostomy, of whom 22 (33.8 per cent) had 
distal-loop trouble. A case illustrating the nature 
of this trouble is presented. 

Good or satisfactory results were obtained in 50.3 
per cent of patients and 40.6 percent had fair or 
poor results. There was a hospital mortality rate of 
g.1I per cent. 

The authors wish especially to emphasize the 
importance of (1) early colostomy in the male with 
evidence of type 3 imperforate anus and with recto- 
urinary fistula; (2) separation of the distal from the 
proximal loop of the colonic stoma in all cases in 
which colostomy is the preferred method of treat- 
ment. 


LIVER, GALL BLADDER, PANCREAS, 
AND SPLEEN 


Studies in Acute Cholecystitis. Cholecystostomy; 
Indications and Technique. Freperick P. Ross 
and J. ENGLEBERT Dunpuy. N. EnglandJ. M., 1950, 
242: 359. ; 

A plea is made for cholecystostomy in certain 
cases of acute cholecystitis. It is affirmed that at 
times the procedure may be a life-saving one which 
may be simply accomplished under local anesthesia. 
Cholecystostomy is carried out either because of un- 
expected technical difficulties found at operation or 
as a planned procedure because of the precarious 
condition of the patient. 

Twenty cases are reported. In 12 of the patients 
subsequent cholecystectomy was performed, and in 6 
of these the common duct was explored. Relief of 
the patient was remarkable with freedom from 
symptoms lasting as long as 4 years in 4 of the 
patients. There was 1 death following a second 
drainage of the gall bladder in a patient 74 years of 
age. Death was attributed to pulmonary embolism. 

STEPHEN A. ZIEMAN, M.D. 


Contribution to the Clinical and Anatomopatho- 
logic Study of Cancer of the Gall Bladder With- 
out Icterus (Contribution 4 l’étude clinique et 
anatomopathologique du cancer de la vésicule sans 
ictére). L. DEMEULENAERE. Acta gastroenter. belg., 
1950, 13: 38. 

Among 6,000 autopsies performed in the university 
service of Ghent, the author found 10 cases of cancer 
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of the gall bladder which had not caused jaundice; 
these 10 cases constituted one-third of the cancers 
found in the biliary passages, 20 of which were 
tumors of the gall bladder. Two of the 10 cases are 
excluded from this study because their clinical data 
are insufficient; the other 8 are described and serve as 
the basis for the author’s comments. 

All of the cases discussed occurred in women 
whose ages ranged from 45 to 74 years and averaged 
64 years. All of the gall bladders contained one or 
several calculi, but the clinical histories revealed no 
signs of previous cholelithiasis or cholecystitis. The 
exact point of origin of the cancer could not be de- 
termined in 5 cases because its evolution was too far 
advanced; it was thought to be in the fundus of the 
gall bladder in 2 cases, and simultaneously in the 
fundus and the neck of the organ in 1 case. The 
macroscopic aspect of the cancer had no relation to 
its microscopic form. The tumor was a glandular 
epithelioma, producing mucus or not, in 7 cases, and 
an epithelioma with epidermoid evolution in 1 case. 
Spread of the tumor in the liver is mostly fanshaped, 
but some tumors metastasize by the lymphatic 
route (2 cases) and some give rise to microscopic 
metastases in nearly all organs (2 cases). 

From the point of view of the diagnosis of the non- 
icteric form of cancer of the gall bladder, if it is 
claimed that lithiasis always precedes the cancer, it 
must be admitted that the latter may occur without 
clinical manifestations of the former. The dys- 
peptic syndrome and loss of weight have been the 
only constant symptoms encountered, and even then 
the dyspeptic syndrome was far from being charac- 
teristic for the gall bladder and was not elective for 
fats. No matter how pronounced the weight loss 
was, it never reduced the patient to a cachectic con- 
dition. Pain was found in all forms, from simple 
annoyance to true colic with dorsal and scapular 
radiation; it was resistant to treatment. When 
hepatomegaly is found, it is already a sign of the im- 
placable evolution of the disease; it is limited to the 
right lobe which is hard and irregular, and has a 
sharp border. A subhepatic tumor is sometimes 
palpable without increase in the volume of the liver; 
if it is due to the gall bladder, its mobility must be 
investigated by change of position of the patient 
from right lateral to left lateral decubitus. The most 
important laboratory finding is the absence of B 
bile in the fluid obtained by duodenal drainage. 
Moderate leucocytosis found even in the absence of 
any sign of infection is a useful finding. Roentgen 
examination may contribute to the diagnosis; the 
gall bladder does not become opaque after the in- 
gestion of contrast substance. The microscopic me- 
tastases of some forms of cancer may be found in 
smears of the sternal marrow. No relation was 
found between the anatomic type of the tumor and 
the clinical form of the disease. 

Complications may be local and consist of a puru- 
lent cholecystitis or a biliary peritunitis from per- 
foration, or they may be due to metastases causing 
destruction of the hepatic substance, grave anemia, 
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ascites, pulmonary infiltrations and their results, and 
even diabetes by massive invasion of the pancreas. 
Treatment is surgical, but it will never be possible 
to state with certainty that the operation, no matter 
how radical it may be, has cured the disorder. 
RicHARD KEmEL, M.D. 


A Large Cystic Collection in the Lesser Peritoneal 
Sac Following Subacute Necrotic Pancreatitis 
(Volumineuse collection enkystée de l’arriére cavité 
des épiploons consécutive a une pancréatite nécro- 
sante subaigue). Marcet Roux, Cu. DeBRay, and 
Et. BERNIER. Sem. hép. Paris, 1950, 26: 805. 


This cyst was first treated by marsupialization. 
The fluid obtained did not contain lipase or amy- 
lase, but traces of trypsin. Histologic study of a 
fragment of the wall revealed fibrous tissue without 
epithelial covering; thus it was a false cyst. The 
secretion soon stopped and the drain was removed at 
the end of 1 month; the opening closed rapidly. 
Three months later there was a recurrence. 

At the second operation, more than 2 liters of 
brownish sanguineous fluid were found in the pocket, 
exploration of which revealed in the area correspond- 
ing to the pancreas a necrotic zone in the form of a 
transverse band, slightly ascending to the left, which 
was 10 cm. long and 4 cm. wide. There was a sort of 
fetid, brown greenish magma that was of slightly 
pasty consistency and could be removed in pieces. 
There were no free necrotic masses in the cavity. 
The wall was carefully closed around a large drain 
which was kept in for 3 months, after which time the 
cavity seemed to be reduced to practically nothing. 
However, the fistula persisted and, for fear of another 
recurrence, it was decided to anastomose the fistula 
to the stomach. Recovery from this operation was 
uneventful. The patient has regained his weight and 
resumed his occupation. From time to time he has a 
painful attack in the left hypochondrium; these 
attacks are not violent but are accompanied by 
swelling and hardening of the subcostal region with a 
temperature rise to 39° or 40°C. This condition 
persists for 2 or 3 days and then disappears spon- 
taneously. 

Although some authors have not hesitated to 
drain collections of several liters into the stomach 
into the duodenum, recourse to such a method 
seemed illogical in the present case, nor did it seem 
advisable to use the procedure recommended by 
Achmatowicz—draining the cavity into a jejunal loop 
with Y anastomosis. It appeared to be more logical 
to perform a second marsupialization with the de- 
liberate view of performing a fistula anastomosis if 
the pocket did not disappear. The fistula anasto- 
mosis is itself only a makeshift, and cases have been 
reported in which obliteration of the fistula has 
finally led to recurrence of the cyst. Although in the 
present case it has not been possible to demonstrate 
roentgenologically the permeability of the fistulo- 
gastric anastomosis, it must continue to function 
intermittently since the patient has occasional crises 
which disappear spontaneously, The authors think 
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that when the lesion originates in the region of the 
tail or left portion of the pancreas, the most satis- 
factory therapeutic method would be resection of the 
diseased pancreas, which alone could lead to cure by 
stopping the fluid secretion. 

RIcHARD Kemet, M.D. 


Surgical Procedures for Pancreatic Lesions. Review 
of Pancreatic Surgery. Ratpn F. Bowers. Arch. 
Surg., 1950, 60: 817. 

This article is a comprehensive review of the 
various diseases of the pancreas for which surgical 
therapy is of value. In the vast majority of the 
cases of acute pancreatitis there is associated infec- 
tion of the biliary tract, biliary lithiasis, or abnormal 
communication between the common and pancreatic 
ducts. The blood amylase test is the most important 
laboratory test in establishing the diagnosis. There 
is no question that the avoidance of early operation 
has materially reduced the mortality of this condi- 
tion. The author strongly advocates the use of 
paravertebral sympathetic blocks in the conserva- 
tive treatment; it is usually necessary to block the 
ninth through the twelfth thoracic segments. In 
the advent that laparotomy is performed the author 
advocates drainage of any pancreatic abscesses that 
may be present and removal by cholecystotomy or 
choledochotomy of any stones that are present. 

The more obscure condition of chronic pancreatitis 
presents a difficult therapeutic problem. Chol- 
ecystectomy and choledochotomy should be per- 
formed on proper indication if biliary tract disease is 
present; this will be curative in some patients. 
Operative cholangiograms should be taken and if 
these demonstrate regurgitation of the dye into the 
pancreatic ducts one of three methods is available 
for relief: (1) resection or transection of the sympa- 
thetic fibers supplying the region; (2) instrumental 
dilatation of the sphincter of Oddi or severance of its 
muscular fibers; and (3) shunting operations such as 
choledochojejunostomy, duodenostomy, or gastros- 
tomy. However, cholangitis is a complication of such 
a procedure and may be more dangerous than the 
original condition. The author advocates the utiliza- 
tion of a choledochojejunostomy by means of the 
Roux-Y principle. 

Benign pancreatic cysts may arise in any part of 
the pancreas. The proper surgical treatment of these 
lesions is marsupialization, resection, or internal 
drainage. Cystadenomas of the pancreas, because 
of the danger of malignancy, should be excised unless 
the operative risk is too great. Because of their con- 
sistency, it is often most difficult to locate islet cell 
adenomas at operation; if the tumor cannot be 
found, resection of the distal two-thirds of the pan- 
creas should be performed. 

Fifty-six per cent of the patients with carcinoma 
of the head of the pancreas have pain. Infectious 
hepatitis must be carefully excluded in the differen- 
tial diagnosis; the gall bladder is rarely enlarged in 
this condition and. the cephalin flocculation, thymol 
turbidity, and sulfobromphthalein tests are usually 
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positive. The author advocates the radical operation 
in only the most favorable cases. It is very difficult 
to diagnose carcinoma of the body and tail of the 
pancreas at an early stage. The symptomatology 
of carcinoma of the tail of the pancreas may consist 
of chills, fever, and loss of appetite and strength, 
as well as an enlarged spleen, a picture that may 
closely simulate that of an infection or Hodgkin’s 
disease. F. J. LEsEMANN, JR., M.D. 


Splenectomy in a Case of Lymphogranulomatosis 
Benigna (Schaumann) (Splenektomie bei einem 
Fall von Lymphogranulomatosis benigna [Schau- 
mann]). ERIK MILLBouRN. Acta med. scand., 1950, 
137: 20. 

The case of Schaumann’s lymphogranulomatosis 
benigna here reported was that of a 53 year old 
woman who had been suffering for about a year from 
exhaustion, anorexia, vomiting, and loss of weight. 
The spleen was enormously enlarged and there was 
a moderate grade of anemia and mild fever, and 
cutaneous ecchymosis. On one occasion a course of 
penicillin produced considerable improvement in the 
general condition and a considerable decrease in the 
size of the enlarged spleen. 

Splenectomy was done and at this operation, in 
addition to the huge spleen, there were observed 
soft, pigeon-sized lymph node enlargements along 
the splenic blood vessels and at the porta hepatis. In 
the course of excising the spleen the tail of the pan- 
creas was found to be firmly adhered to the splenic 
hilus. In separating these adhesions some damage 
was done to the tail of the pancreas itself. In the 
postoperative period there was some tendency 
toward subfebrile temperature and the drains al- 
ternately discharged pancreatic secretions. Follow- 
ing the removal of the drains a pleuritis developed 
on the left side, probably as a result of the stagnation 
of pancreatic secretions in the region of the operation. 
Thoracocentesis was done. 

It is now almost 2 years since the splenectomy was 
done. During this period the patient was under 
treatment with arsenic, iron, and ultraviolet radia- 
tion. She has constantly gained in weight and 
strength and the anemic condition has improved. 

Histologic examination of the removed spleen, 
which weighed 2.1 kgm., showed macroscopically 
that the spleen consisted of lymphatic tissue per- 
meated by granular structures resembling rice bodies. 
The microscopic study of the splenic tissue disclosed 
an exuberant white pulp with numerous large lymph 
follicles frequently exhibiting huge reaction centers. 
In these centers numerous eosinophils were present, 
also hyaline bands and agglomerations of hyaline 
granules. The stain for amyloid was negative. In 
the extremely cell-rich red pulp were numerous 
plasma cells in various stages of development, and 
here also were numerous eosinophils. In addition, 
there were observable numerous collections of con- 
fluent or isolated, roundish foci of tuberculoid struc- 
ture, composed of epitheloid cells, and numerous 
giant cells of the Langerhans type. There was no 
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evidence anywhere of necrosis. In places these foci 
contained collagen fibrils and in many places they 
were surrounded by collagenous connective tissue. 
On the periphery of these foci were evident in places 
collections of round cells among which could be 
seen not a few plasma cells. The 2 biopsy specimens 
of the enlarged lymph glands previously described 
contained largely identical findings with the spleen. 

The histological diagnosis was granulomatous 
inflammation of the type seen in Schaumann’s 
disease. 

Of course, the time has been too short (2 years) to 
speak of definitive cure by splenectomy in Schau- 
mann’s disease. There are still two unpleasant possi- 
bilities to be considered. The first possibility is that 
the spleen was exercising an abnormal depressive in- 
fluence on the blood-forming organs and its removal 
permitted of temporary recuperation of the blood, 
without cure of the original disease process. The 
other possibility is, of course, the outbreak of a 
tuberculous process somewhere else in the body. 

Joun W. BRENNAN. M.D. 


MISCELLANEOUS 


ms Diaphragmatic Hernias of Pseudotumoral 
Form. Contribution to Study of O ties of 
Abdominal Origin at the Right Base (Les hernies 
diaphragmatiques droites 4 forme pseudo-tumorale. 
Contribution a l’étude des opacités de la base droite 
d’origine abdominale). E. CurtiLtet and R. 
Aupaniac. J. chir., Par., 1950, 66: 257. 


Four conditions may produce opacities simulating 
tumors at the right base of the chest: (1) hernia of 
the liver, (2) certain atypical shapes of the liver, 
(3) tumors of the liver, especially hydatidiform 
cysts, and (4) hernias through Larrey’s fissure, con- 
taining omentum. The last mentioned condition is 
hardly known. 

The authors observed 2 such cases, both in men, 
36 and 47 years of age, respectively. The first pa- 
tient was complaining of air hunger and cardiac 
palpitations. Roentgenograms revealed a homo- 
geneous shadow occupying two-thirds of the median 
portion of the lower half of the right chest. Pictures 
taken after the institution of a pneumothorax dem- 
onstrated a clear space between the shadow and the 
diaphragm. The chest was entered through the bed 
of the right sixth rib. The herniated portion of the 
omentum and the sac were resected and the hernial 
ring closed. 

The second patient entered the hospital with ede- 
mas of the lower extremities. A shadow, similar to 
that in the first case, was discovered in the right 
chest at roentgenographic examination. Pneumo- 
peritoneum was instituted and subsequent pic- 
tures confirmed the diagnosis of a diaphragmatic 
omental hernia which was repaired by means of the 
abdominal approach. 

Such hernias are due to a dehiscence of the dia- 
phragm, of congenital or acquired origin. They 
cause vague complaints or may be asymptomatic. 
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The shadow is located in the right cardiodiaphrag- 
matic angle, just behind the costal arch. Pneumo- 
peritoneum has a greater diagnostic value than 
pneumothorax. 

The authors report cases, illustrating the other 
aforementioned 3 conditions which may produce 
opacities at the base of the right half of the chest. 

The abdominal approach should be used for the 
repair of epiplocele (omental hernia) through 
Larrey’s fissure. Josepu K. Narat, M.D. 


Gastric Protrusion through the Esophageal Hiatus 
(Les protrusions gastriques a travers l’hiatus oesoph- 
agien). M. BromsBart, J. GOUTKINE, and Y. Lavu- 
RENT. Acta gastroenter. belg., 1950, 13: 22. 


In contradistinction to earlier beliefs, modern 
methods of roentgenologic examination have shown 
that herniation of the stomach through the eso- 
phageal gap is quite frequent, especially in obese 
patients over 50 years of age. 

The authors discuss the anatomy of the esophag- 
eal hiatus, the different types of hernias, and the 
etiology, pathogenesis, and symptomatology of the 
condition, and describe a number of cases of their 
own observation. 

They differentiate three types: 

1. Bradyesophagus, in which a portion of the 
stomach is permanently situated above the dia- 
phragm. This rare condition is not a hiatus hernia 
in the strict sense, but a congenital ectopy. The 
esophagus is too short, the thoracic part of the stom- 
ach is covered by peritoneum, and there is no sac. 

2. Paraesophageal hernia. The esophagus is of 
normal length, its inferior end is below the dia- 
phragm, and the stomach is herniated laterally to the 
esophagus, either to the right or to the left, in the 
posterior mediastinum. 

3. Gastric hernia, in which the esophagus is of 
— length but its inferior end lies above the 

iatus. 
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In the last two types there is a sac. 

In addition to these three types there occur transi- 
tory, intermittent protrusions of small portions of 
the stomach through the hiatus. This condition is 
called hiatus insufficiency and is frequent in old 
persons. There is no consensus of opinion whether 
or not these intermittent forms cause any clinical 
symptoms. 

As mentioned, the age factor plays an important 
role in the pathogenesis. Loss of elasticity in the tis- 
sues of the hiatus membrane and decrease of muscu- 
lar tonus of the diaphragm may bring about the 
condition, especially in obese patients. Furthermore, 
the affection occurs in the later part of pregnancy, in 
ascites, and in cases of large abdominal tumors. It 
can be precipitated by an attack of coughing or by 
emesis. 

The outstanding symptom is retrosternal pain, 
often simulating an attack of angina pectoris. The 
pain may irradiate into the left shoulder and arm. 
Also dysphagia and dyspnea occur in some cases. 
The complaints are aggravated in the supine posi- 
tion, and relieved by standing. 

It is remarkable that hiatus hernia is often as- 
sociated with other affections of the gastrointestinal 
system such as cholecystitis, cholelithiasis, diverticu- 
losis, peptic ulcer, and others. Twenty-six of the 39 
cases of the author’s observation showed 1 or more 
of these conditions associated with hiatus hernia. 

The diagnosis is clinched by roentgenologic exam- 
ination. However, the hernias are hard to visualize 
because a great deal of experience and special 
roentgenologic technique are required. The author 
discusses the technique in great detail. Pictures 
should be taken in different positions, especially in 
the Trendelenburg position. 

In the differential diagnosis the problem often 
arises whether anginous attacks are due to the hernia 
or to a concomitant cardiovascular affection. 

WERNER M. M.D. 


GYNECOLOGY 


UTERUS 


Adenocarcinoma of the Uterine Corpus. Diagnostic 
and Therapeutic Considerations (L’adénocarci- 
nome du corps utérin. Considérations sur le diag- 
nostic et le traitement). Lfoporp MAyeEr and 
CHARLES MAYER. Acta chir. belg., 1950, 49: 199. 


The great improvement of results in the treatment 
of adenocarcinoma of the uterine corpus in the last 
15 years is attributable to an earlier diagnosis, better 
methods of anesthesia, and roentgen and radium 
therapy. 

During a 9 year period the authors observed 76 
cases of cancer of the body of the uterus and 212 
cases of cancer of the cervix. The patients’ ages 
ranged from 39 to:75 years. 

From the pathologicoanatomic viewpoint, diffuse 
and circumscribed forms of adenocarcinoma may be 
distinguished. 

Cancer of the body of the uterus has a tendency 
to invade the lymphatics accompanying ovarian 
blood vessels. 

If the examination of the cervix fails to disclose 
the cause of postmenopausal hemorrhage, adenocar- 
cinoma of the body of the uterus is responsible for 
metrorrhagia in 50 per cent of the cases. Diagnostic 
curettage and Papanicolaou’s method of examina- 
tion of vaginal smears help to identify the condition. 

Abdominal total hysterectomy is advocated by 
the authors. Five year cures were obtained by them 
in 76 per cent of a series of 50 patients. The operation 
is supplemented by x-ray and radium therapy. 

JosepH K. Narat, M.D. 


A Statistical Report of 955 Cases of Cancer of the 
Cervix Uteri and 321 Cases of Cancer of the 
Corpus Uteri. W. L. Harnett. Brit. J. Cancer, 
1949, 3: 433- 

In 1938 and 1939, the Clinical Cancer Research 
Committee of the British Empire Cancer Campaign 
carried out a clinical survey of all cases of cancer 
seen in the hospitals in the administrative county 
of London. During this period, 15,203 cases of can- 
cer were registered. There were 955 cases of cancer 
of the cervix and 321 cases of cancer of the corpus 
uteri. The patients have been followed for 5 years 
or more. 

Of the 955 patients with cancer of the cervix, 
95 per cent were married or widowed. Of the mar- 
ried group, 90 per cent had children. The first 
symptom of cervical cancer was irregular hemor- 
rhage in 67.5 per cent of patients and vaginal dis- 
charge in 20 per cent. Forty-five per cent of these 
women consulted a doctor within 3 months of not- 
ing the first symptom; 20 per cent consulted a 
doctor within the next 3 months; in 25 per cent, the 
delay before seeking advice was longer than 6 
months, and 27 patients delayed seeking advice for 


over 2 years. A vaginal examination was done at 
the first visit in 70 per cent of the patients, and in 
only ro per cent was the examination delayed longer 
than 1 month. Proper treatment was advised in all 
except 3 per cent of the cases. 

The cervical cancer was described as: stage 1 
(League of Nations), 23.4 per cent; stage 2, 37 per 
cent; stage 3, 25 per cent; and stage 4, 15 per cent. 
The 5 year survival rate for all cases was 27.7 per 
cent. Of the 238 survivors, 10 have died of cancer 
within 10 years. 

In stage 1 cancer of the cervix, hysterectomy 
gave the best results, which were slightly improved 
if the operation was preceded by treatment with 
radium. The results obtained with radium were al- 
most as good as those of surgery, but were not im- 
proved by courses of x-ray treatment in addition. 

In patients with stage 2 lesions, both the 5 year 
survival rate and the expectation of life were better 
after radium therapy than after surgery, and with 
preliminary x-ray therapy the results were slightly 
improved. 

Almost all of the patients with stage 3 lesions re- 
ceived radium, and the addition of x-ray treatment 
either before or after radium improved the results. 

Carcinoma of the corpus was seen more frequently 
than cancer of the cervix in single and multiparous 
women. Five per cent of these patients gave a his- 
tory of suffering from uterine fibroids; in 10 per cent 
of the patients fibroids and cancer of the corpus oc- 
curred simultaneously. Irregular hemorrhage was 
the first symptom in 63 per cent. Only 33 per cent 
of patients consulted a doctor within 3 months of 
noting the first symptom; 36 per cent waited more 
than 6 months and 17 women delayed more than 2 
years. In only 4 per cent of patients was a vaginal 
examination delayed longer than one month. All 
but 2 per cent were referred for treatment following 
the initial examination. The cancer was limited to 
the uterus alone in 65 per cent of patients at the time 
of hospital admission. 

The 5 year survival rate for all cases of cancer of 
the corpus was 44 per cent. Two of the 127 survivors 
of cancer died within to years. Where the cancer 
was limited to the corpus, the best results were ob- 
tained by hysterectomy with excision of the tubes 
and ovaries. These results were not improved by 
the addition of radiotherapy. Supravaginal hyster- 
ectomy gave a poor survival rate, which was im- 
proved slightly by the addition of radiotherapy. 

Joun R. Wotrr, M.D. 


Complete Abdominal Hysterectomy. A Simplified 
Technique and End Results in 500 Cases. 
ALBERT H. ALDRIDGE and RicHARD S. MEREDITH. 
Am. J. Obst., 1950, 59: 748. 


We now have techniques for complete removal of 
the uterus by the abdominal route, which in the 
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GYNECOLOGY 


hands of competent surgeons are as safe as those for 
the subtotal operation. Results from the utilization 
of the authors’ technique by a group of gynecologists 
and hospital residents show that it is a simple, safe 
method for complete hysterectomy. In a series of 
500 cases, the 2 operative deaths reported were due 
to emboli. Morbidity was exceedingly low. 

Complete removal of the uterus as a nearly rou- 
tine procedure may prevent later development of an 
occasional carcinoma in a cervical stump. At least 
4 of 5 cervices removed from women who have indi- 
cations for hysterectomy will show unhealed birth 
injuries, chronic inflammation, or an occasional 
unsuspected malignant growth. 

The incidence of postoperative pelvic complaints 
and the frequency and severity of menopausal symp- 
toms are less after complete removal of the uterus 
than after subtotal hysterectomy. 

The technique of total hysterectomy is not an 
original one but is simply a combination and modifi- 
cation of various steps which have been described 
previously by many gynecologists. It has been 
finally adopted by the Staff of the Woman’s Hos- 
pital, New York. Joun R. Wotrr, M.D. 


ADNEXAL AND PERIUTERINE CONDITIONS 


The Histogenesis of Brenner’s Tumor (Histogénése 
de la tumeur de Brenner). Simon Lauzt. Union 
méd. Canada, 1950, 79: 250. 


Three theories regarding the histogenesis of Bren- 
ner’s ovarian tumors vie with one another: according 
to one theory, the tumor originates from Walthard’s 
vestigial tissue; another theory maintains that the 
tumor derives from the mesonephron; and the third 
theory claims that the tumor develops from the 
lining epithelium of the ovaries. 

There is a striking resemblance between the epi- 
thelium (1) of Brenner’s tumor, (2) of Walthard’s 
islets in the ovarian hilum and in the wall of the 
tubes, and (3) of von Brunn’s glands located at the 
level of the prostatic urethra. 

The bifid nucleus, characteristic for Brenner’s 
tumor, is not a sign of cellular division. Similar 
formations are found in the germinative epithelium 
of the ovaries, in the uterine collum, in a certain type 
of glandular epithelioma of the corpus uteri, and in 
the epithelium of urinary excretory ducts. If Bren- 
ner’s tumor were a derivative of the germinal epi- 
thelium, it would at least occasionally contain cystic, 
glandular, or papillary formations, but this is never 
the case. 

The author concludes that Brenner’s tumor derives 
from the mesonephron. Joseru K. Narat, M.D. 


Theca Cell Tumors. With a Report of 12 New Cases 
and Observations on the Possible Etiologic Role 
of Ovarian Stromal Hyperplasia. Witu1am H. 
STERNBERG and CoRNELIA J. GASKILL. Am. J. 
Obst., 1950, 59: 575. 


Clinical and pathologic data on 12 additional cases 
of theca cell tumor of the ovary are presented. Ade- 
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nocarcinoma of the endometrium was present in 1 
case, atypical hyperplasia of the endometrium (pre- 
malignant in character) in another, and carcinoma 
in situ of the cervix in a third. This strongly sug- 
gests that estrogen plays an important, although not 
a lone, role in the pathogenesis of endometrial carci- 
noma. Unusual clinical findings included a case of 
pregnancy with death at parturition due to rupture 
and hemorrhage from the tumor pedicle, a case in 
which the symptomatology simulated pregnancy, a 
case of endometriosis in a woman 11 years after the 
menopause, and an instance of associated aleucemic 
lymphatic leucemia. 

Examination of the non-neoplastic ovarian tissue 
in the same or opposite ovary revealed a significant 
degree of ovarian stromal hyperplasia in all 8 pa- 
tients in the fourth decade and beyond, in whom 
tissue was available for study. The high incidence 
of ovarian stromal hyperplasia and other evidences 
of stromal activity in the non-neoplastic ovarian 
tissue suggests that the theca cell tumor may de- 
velop against a background of diffuse ovarian stro- 
mal stimulation. 

The age incidence of theca cell tumors parallels 
that of ovarian stromal hyperplasia and ovarian 
fibromas. The urinary gonadotropin was elevated 
in 1 postmenopausal patient with clinical evidence 
of estrogenic activity of the theca cell tumor. 

GrEorGE Butnick, M.D. 


Ovarian Carcinoma Arising in Endometriosis. 
GrorceE W. Corner, Jr., Hu, and 
ArtHuR T. Hertic. Am. J. Obst., 1950, 59: 760. 


Proved cases of ovarian carcinoma arising in endo- 
metriosis are exceedingly rare. In a study of 889 
cases of ovarian endometriosis and 265 ovarian ma- 
lignancies occurring in a 45 year period at The Free 
Hospital for Women, 3 undoubted cases of this type 
were found which are to be added to the 8 cases pre- 
viously reported in the literature. In addition, 3 
highly probable cases are also reported. 

The probable precursors of carcinoma arising in 
endometriosis are also rare. True papillary projec- 
tions have occurred in only 5 endometrial cysts and 
anaplasia only 6 times. There was 1 case of pseudo- 
mucinous cystoma (be: 'gn) arising in an endome- 
trial cyst. 

In the course of this study 9 cases were encoun- 
tered which strongly support the celomic metaplasia 
theory of the origin of endometriosis. These cases, 
in which endometriosis arose from germinal epithe- 
lial elements, also strongly suggest that serous and 
even pseudomucinous cysts arise from ovarian ger- 
minal epithelium. 

Carcinoma may arise in association with endome- 
triosis by two means. The first, exemplified by cases 
in which mixed types of epithelium are found, is by 
malignant changes in the nonendometrial portions 
of these mixed cysts. Examples seen include the be- 
nign pseudomucinous cystoma, a pseudomucinous 
cystadenocarcinoma probably arising in an endome- 
trial cyst, and a serous cystadenocarcinoma defi- 
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nitely arising in close proximity to endometriosis. 
The second is by malignant transformation of endo- 
metriosis, as in 1 probable and 1 definite case of pap- 
illary adenocarcinoma and 1 definite case of adeno- 
acanthoma of this origin. | Joun R. Wotrr, M.D. 


MISCELLANEOUS 


The Morphology and Pelvic Inclination in the Gen- 
esis of Genital Prolapse (Morfologia e inclina- 
zione della pelvi nella genesi del prolasso genitale). 
Mario CARBONINI. Ann. ostet. gin., 1949, 71: 659. 


A hundred and eight patients suffering from geni- 
tal prolapse were observed at the Obstetric and 
Gynecologic Clinic of ‘‘Luigi Mangiagalli” at Milan, 
Italy, during the 2 years, 1948 and 1949. Without 
belittling the role of constitutional inferiority of the 
muscular and fascial tissues, or ‘‘asthenia universalis”’ 
in genital prolapse, the author believes, on the basis 
of the numerous reports on this subject by the Ger- 
man and Italian schools of thought, that the mor- 
phologic and static aspects of the female pelvis 
should be assigned a pre-eminent position in any 
theory of genital prolapse. 

With the purpose of presenting more exact sta- 
tistical evidence in support of the afore-defined 
theories the author made an exhaustive study of the 
108 cases mentioned. In addition to obtaining the 
evidence of tissue asthenia by clinical observation 
of his material, the author made exhaustive measure- 
ments of the pelves of these patients. The diameters 
measured were the distances between the anterior 
superior iliac spines and crests, the bitrochanteric 
diameter, the conjugata externa, the right and left 
oblique diameters, and the coccisubpubic and bi- 
ischiatic diameters; the circumference of the pelvis 
was also measured. Finally, the pelvic inclination 
was measured by means of the ileocoxometer, or 
ileococcic leveller, constructed by the author him- 
self. The values procured by these measurements 
are presented as typical, or modal, values. 

By means of the manipulation of these values it is 
shown that in the vast majority of the patients the 
transverse measurements were noticeably, at times 
markedly, greater than those to be expected in the 
normal pelvis, while the anteroposterior measure- 
ments were less. This would, of course, at once sug- 
gest the presence of a flat pelvis; however, the con- 
dition is not a simple acquired flat pelvis, but has 
many peculiarities suggesting a constitutional basis 
for the deformity. 

Most striking were the measurements on the pelvic 
inclination. While the normal angle which the pelvis 
makes with the long axis of the body lies between 55 
and 60 degrees, in this material there were 72 pa- 
tients in which the angle of the pelvic inclination was 
less than normal, and only 10 patients in which it 
was greater. There were 23 instances in which the 
angle ranged between 4o and 50 degrees. This 
pelvic posture in which the superior strait tended to 
assume a more nearly level posture could, in these 
longilineal microsplanchnic individuals, be easily ap- 
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preciated with the naked eye. The pelvis was wide, 
the thighs were closely approximated, the external 
genitalia were abnormally visible, and there was 
practically no evidence of lumbar lordosis. 

The author regards the so-called “hypertrophied” 
cervix in these patients as a congenital, or hereditary, 
failure of the infantile type of uterus to assume the 
adult form. The wide and flattened pelvis favors the 
retroposition of the uterus—which is designated the 
first stage in the genital prolapse. The roomy pelvic 
framework leads to a separation and weakening of 
the supporting tissues of the pelvic diaphragm. The 
prolapse, therefore, is largely due to faulty static 
and morphologic conditions in an individual with 
inferior tissue resistance on a hereditary basis. To 
this genotypic factor are added the phenotypic fac- 
tors of faulty posture and faulty habits of muscular 
functioning. Joun W. Brennan, M.D. 


Researches on the Hormonal Control of the Forma- 
tion of Sex Organs in the Rabbit, and Remarks 
on Certain Malformations of the Genital 
Tract in Man (Recherches sur le controle hormonal 
de l’organogenése sexuelle du lapin et remarques sur 
certaines malformations de l’appareil génital hu- 
main). ALFRED Jost. Gyn. obst., Par., 1950, 49: 44. 


The development of the sex organs takes place in 
three stages: (1) differentiation of the gonads, (2) 
differentiation of the primary sexual organs, and 
(3) development of the secondary sexual traits. The 
first two of these stages occur during embryonal life, 
the third stage occurs at puberty. 

During the last 15 years much experimental work 
has been done to determine if, and to what degree, 
the development of the genital tract is influenced by 
hormones secreted from the gonads. Sex hormones 
were introduced either directly into the embryos of 
monkeys and guinea pigs, or injected into the preg- 
nant mother to reach the embryo via the placenta. 

Whereas it is possible to change the sex of the 
gonad by the injection of sex hormones in frogs and 
birds, this has never been demonstrated in mammals. 
In the latter, treatment of the mother with high 
doses of sex hormones before the time of differenti- 
ation of the genital tract produces various forms of 
sex intergrades in the embryo without reversing the 
sex of the gonad. These changes of the internal and 
external genital organs produced during the embryo- 
nal period are irreversible. 

The fact that it is possible to modify the formation 
of the genital organs by hormonal treatment of the 
embryo does not prove that normal organogenesis is 
subject to the control of hormones produced by the 
embryonal gonads. To study this question, as well 
as the role of the pituitary gland, the author per- 
formed extremely interesting experiments on rabbits. 
He castrated the embryos at different stages of 
development and observed the influence that the 
castrations had on the formation of the genital tract. 

Gravidity in rabbits takes from 30 to 31 days. The 
gonads appear at the 15 days’ stage, and differenti- 
ation of the genital tract sets in at 20 days. 


GYNECOLOGY 


Whereas in female embryos castration between 
the twenty-first and twenty-third days made little or 
no difference in the formation of the genital organs, 
castration of male embryos before the differentiation 
caused the development of female internal and ex- 
ternal sex organs. No male sex character appeared 
in these cases if castration was performed between 
the nineteenth and twenty-first days of gravidity. 
In these cases the wolffian bodies regressed, and the 
Mueller organs persisted and continued to develop 
into oviducts, the uterus, and the vagina. At the end 
of the fetal period, these embryos were practically 
identical with females. When castration was per- 
formed on the twenty-second or twenty-third day, 
a mixture of male and female organs of various 
degrees resulted. Castration of male embryos after 
the twenty-third day did not cause any change in the 
male development. 

After unilateral castration the results varied. In 
some cases the remaining testicle was sufficient to 
produce persistence and development of both wolffian 
organs; in others different degrees of pseudohermaph- 
rodism resulted. 

A testicle graft in a female embryo produced an 
intersexual genital tract, comparable to that of 
certain natural hermaphrodites. 

The role of the hypophysis was tested by decapita- 
tion of the embryo before the onset of sexual differ- 
entiation. The operation causes testicular insufficien- 
cy and pseudohermaphrodism in the rabbit; this, 
however, can be prevented if, at operation, gona- 
dotropic hormone is administered to the embryo. 

The fact that absence or insufficient activity of the 
testicles produces female development of an orig- 
inally male embryo permits certain conclusions on 
pseudohermaphrodism and other anomalies of the 
genital tract in man. Male pseudohermaphrodism 
can be interpreted as functional deficiency of the 
testicle during the embryonal period. Female 
pseudohermaphrodism may be linked to adreno- 
cortical hyperplasia during the embryonal period. 

Numerous other interesting observations and the- 
ories are discussed in this article. They should be 
read in the original. WERNER M. Sotmitz, M.D. 


Methods and Results in 117 Cases of Amenorrhea 
Treated with Gonadotropic Hormones. Ove 
RuSsFELDT. Acta obst. gyn. scand., 1950, 29: 255. 


The methods of treatment and results in 117 cases 
of amenorrhea treated with gonadotropic hormone 
are reported. 

By means of successive treatment with serum 
(equine) gonadotropin and chorionic gonadotropin it 
is possible in the great majority of cases of secondary 
amenorrhea to restore the function of a resting ovary, 
at least temporarily. It is found that the most effec- 
tive form of treatment is as follows: “‘antex’”’ (serum 
gonadotropin) 3,000 I.U. daily for 5 consecutive 
days, followed by ‘“‘physex” (chorionic gonadotro- 
pin) 1,500 I.U. every other day, 3 injections in all. 
The menstrual flow will generally appear from 8 to 
to days after the last “physex” injection. 
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Treatment with gonadotropic hormone in the form 
employed stimulates the maturing of the ovarian fol- 
licles and produces ovulation and corpus luteum for- 
mation, and the endometrium reflects the functional 
state of the ovary. Occasionally, an overstimulation 
of the ovary is seen, which will induce diffuse luteini- 
zation and enlargement of the ovaries. Most fre- 
quently the condition subsides quickly; at any rate, 
really serious complications of this kind are very rare. 

With treatment of the type stated here (the dosage 
used in the present material has varied somewhat), 
it is found that in the various groups the chances of 
lasting results of the treatment, i.e., continued regu- 
lar menstrual cycles, are roughly as follows: 

Secondary amenorrhea of up to 2 years’ standing: 
approximately, the condition will continue with reg- 
ular menstrual cycles after the treatment in one-half 
of the cases. 

Secondary amenorrhea of several years’ standing: 
the condition will continue with regular menstrual 
cycles in less than one-half of the cases. When a pa- 
tient fails to react to the first treatment, a further 
attempt should be made. 

Primary amenorrhea: the chances are, on the whole, 
very poor. It is of decisive importance whether the 
patient’s body type is influenced by the endocrine 
dysfunction or not. In the former case, there seems 
to be very little chance of successful results. For pa- 
tients with a normal feminine body type the chances 
are not decidedly poor; it may be possible to induce 
regular menstrual cycles in a small number of these 
patients. 

Hormonoanalytic examinations have shown that 
in patients who excrete increased amounts of gonado- 
tropic hormone (the hormonal castrate type) the 
chances are decidedly poor. 

It is mentioned that pregnancy may often follow 
the treatment for amenorrhea in formerly sterile 
patients. 

Fifty-five per cent of the amenorrheic patients had 
a normal metabolism, while the others, with a single 
exception, had hypometabolism. 

It was not possible to demonstrate any difference 
in the effectiveness of the gonadotropin treatment 
whether the patient had normal metabolism or not. 
On the other hand, it appears that thyroidin treat- 
ment alone was without effect on the amenorrhea in 
the author’s patients. CuarLEs Baron, M.D. 


Abnormal Bleeding in Obstetrical and Gynecologi- 
cal Conditions. CLARENCE A. LATHROP, WILLIAM 
J. Dieckmann, and J. GArrott ALLEN. Am. J. 
Obst., 1950, 59: 897. 

Recent reports by Allen and his coworkers show 
that in many conditions complicated by hemorrhage, 
there is an abnormality which may be detected by 
the titration of heparinized blood with protamine. 
This is a report of an investigation on patients who 
exhibited bleeding or bleeding tendencies associated 
with various obstetrical and gynecological condi- 
tions, including normal pregnancy and delivery. The 
method of study included the determination of: (1) 
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the protamine titration, (2) the whole blood clotting 
time, (3) the thrombocyte count, (4) the prothrom- 
bin activity, and (5) the gross observation of clot re- 
traction and fibrinolysis. In some of the cases in 
which active spontaneous bleeding was present and 
an increased protamine titration was demonstrated, 
treatment with the antiheparins, toluidine blue, pro- 
tamine sulfate, or both, was instituted. 

There is often an increased protamine titration in 
normal pregnancy before delivery which returns to 
normal early in the puerperium. The presence of an 
increased titration does not predict abnormal bleed- 
ing in pregnant women at delivery or in the puer- 
perium. 

It should be pointed out that there are many 
causes of postpartum hemorrhage. These include: 
(1) retained placental tissue, (2) uterine atony, (3) 
lacerations, (4) tumors, (5) conditions of the blood 
such as thrombocytopenia, an excessive amount of 
fibrinolysin, hypoprothrombinemia, and fibrinogeno- 

enia. 
' If an increased protamine titration is present in a 
bleeding patient in whom no other demonstrable 
pathological cause is present, clinical trial of prota- 
mine sulfate, toluidine blue, or of both is indicated. 

Cases have been presented which indicate that if 
the afore-mentioned abnormality is present as evi- 
denced by an increased protamine titration, and 
other causes for bleeding have been ruled out, a clin- 
ical trial of protamine sulfate, toluidine blue, or of 
both is indicated. No ill effects from the use of pro- 
tamine sulfate have been noted except muscular 
soreness at the site of injection; however, it must be 
injected deeply into the muscles. Transient nausea 
may occur in about 20 per cent of the patients re- 
ceiving toluidine blue. When this dye is given in- 
travenously, precautions must be taken that there 
is no extravasation and that the injection is given 
slowly. Toluidine blue has a more prolonged action 
than protamine sulfate. CuHARLEs Baron, M.D. 


Endometriosis. BENTLEY P. Cotcock and TimotHy 
A. LAMPHIER. Ann. Surg., 1950, 131: 507. 


Endometriosis is one of the most common condi- 


tions affecting the female pelvis, yet it frequently 
escapes detection as a cause of pelvic pain. Many 
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patients have lower abdominal discomfort and pain 
for years before endometriosis has developed to a 
point where the diagnosis is obvious. In the lower 
income group where marriage tends to take place at 
an earlier age and the number of children per mar- 
riage is greater, endometriosis is much less fre- 
quently encountered. 

In spite of the interest of many competent observers 
over a period of years, the etiology remains obscure. 
Regardless of the origin of the ectopic endometrium 
it is identical histologically and physiologically with 
normal endometrium. The cyclic bleeding that 
occurs produces irritation and inflammation in the 
surrounding tissues, with resulting cyst formation. 
Endometriosis most commonly involves the ovaries 
and pelvic peritoneum, but may involve any abdom- 
inal organs, and has even been found in abdominal 
and mediastinal lymph nodes. The extensive adhe- 
sions which occur may result in partial or complete 
intestinal obstruction. 

The classical picture of endometriosis is a woman 
between the ages of 30 and 40 who is either childless 
or who has had but one pregnancy and complains of 
increasing dysmenorrhea. In this series of 370 pa- 
tients, 48.6 per cent were sterile as compared to the 
general sterility rate of 22 per cent in this age group. 
The most common physical finding was the presence 
of tender nodules in the cul-de-sac, along the utero- 
sacral ligaments, and on the posterior surface of the 
uterus. In this series 213 patients were operated 
upon, with a correct preoperative diagnosis of en- 
dometriosis in §5 per cent. 

When symptoms are mild they are controlled by 
medical management. Surgical treatment should be 
individualized. The chief problem is whether or not 
castration is necessary. There is an increasing ten- 
dency in recent years toward the use of conservative 
operative procedures, the procedure depending on 
the symptoms and pelvic findings. Large chocolate 
cysts should be removed, fixed retroverted uteri 
mobilized and suspended, and, in so far as possible, 
all endometrial cysts excised. Sixty-three and nine- 
tenths per cent of the patients in this series, however, 
were subjected to radical surgery. The authors do 
not believe that roentgen ray therapy is indicated. 

Lazarus, M.D. 


OBSTETRICS 


PREGNANCY AND ITS COMPLICATIONS 


Studies on Paroels Elements and Serum Iron in 
Normal Pregnancy. Lunpstrém. Upsala lik. firen. 
forh., 1950, 54: 1. 

This monograph is one of the most exhaustive ever 
written on this subject. The author and his co- 
workers have endeavored to clarify many contro- 
versial points. The essay is divided into eight 
separate chapters covering some 80 pages. The first 
chapter is devoted to a review of the literature with 
regard to certain blood findings which he thinks are 
most important. 

Among other subjects reviewed are (1) erythroid 
elements and hematocrit in pregnancy and post- 
partum, (2) serum iron in pregnancy and post- 
partum, (3) plasma volume and iron in pregnancy, 
(4) iron metabolism in pregnancy, and (5) anemia in 
pregnancy. 

The author’s laboratory experiments were directed 
toward two main points: (1) the changes in certain 
blood findings such as hemoglobin and red blood 
count, hematocrit, corpuscular value, and serum 
iron content, and (2) the effects of parenteral iron 
administration upon these values. 

The second and third chapters are devoted to the 
material, techniques, and statistical method. A 
comparison was made of the author’s own normal 
material with that of other investigators. He found 
consistently that in his material the red blood count, 
hemoglobin, and serum iron were different from 
those obtained by other observers in the same 
country. He concluded, however, that because of 
different techniques and technical errors, these 
discrepancies were of no great consequence. The 
author points out that many investigators have 
determined a lower limit of hemoglobin below which 
the diagnosis of anemia is established. In preg- 
nancy, it is believed that a drop below this value is 
physiologic, and that unless other changes occur 
along with it, a hemoglobin below the predeter- 
mined level does not constitute an anemia but rather 
a normal physiologic response. 

The principal material consisted of 136 women 
who were followed during and after pregnancy. 
The hemoglobin, red cells, hematocrit, and mean 
corpuscular hemoglobin concentration were con- 
sistently lower than that of the control group even 
in the first trimester of pregnancy. Following this 
there was a continued decrease in the hemoglobin, 
red cells, and hematocrit values up to the last 
trimester when they all remained even, except the 
. red count which increases. On the other hand, the 
serum iron level is normal during the first trimester 
and then begins to decrease. During the last tri- 
mester, all of the blood characteristics studied by 
the author showed means which were definitely 
lower than his control group. In an effort to explain 


the findings of hypochromia, which persists through- 
out the entire pregnancy, and the presence of micro- 
cytosis during the last 8 weeks of pregnancy, he 
postulates that hemodilution could account for the 
initial decrease and some deficiency in iron during 
the last 2 months of pregnancy. This is substanti- 
ated by an increased level of serum iron in the first 
portion of pregnancy with a decrease during the last 
2 months. He was unable to find any variations 
because of economic status, age, or number of pre- 
vious pregnancies. As expected, his studies on these 
blood values postpartum were directly related to 
the amount of bleeding during the intrapartum 
period. The greater the amount of hemorrhage, the 
lower were all the blood characteristics except the 
corpuscular value. The blood characteristics were 
stabilized between 1 and 6 weeks postpartum. The 
rather rapid increase of the blood characteristics 
following delivery suggests the mechanism of hemo- 
dilution. Again, however, the hypochromia may 
persist longer, and reflect the slow synthesis of 
hemoglobin. 

A large percentage of patients, who were followed 
at a later date, showed persistent hypochromia until 
as long as 6 months postpartum. 

The effect of the administration of iron on these 
lower blood values was studied and it was found that 
patients who had received a sufficiently prolonged 
and intensive dosage of iron, particularly in the 
latter part of pregnancy, had higher blood values, 
almost comparable to those in the nonpregnant 
individual. James F. DonneEtty, M.D. 


Endometriosis and Pregnancy. H. HupNALL WARE, 
Jr. Am. J. Obst., 1950, 59: 715. 


Thirteen cases in which pregnancy occurred in 
women with endometriosis are presented. In 12 of 
these, pregnancy occurred after conservative surgical 
procedures. In the remaining case, endometriosis 
without symptoms was observed at the time of 
cesarean section. 

Three of the patients were between 22 and 25 years 
of age at the time of operation, and they later had 4 
babies. Four patients between 26 and 30 years of age 
later had 6 babies. Three patients were between 31 
and 35 years of age and had 3 babies. Two patients 
who were between 36 and 40 years of age later be- 
came pregnant but had early abortions. 

In the 12 patients operated upon for endometriosis 
per se, the essential complaints were those of sterility, 
dysmenorrhea, and pelvic pain. The findings were 
those of fixed retroverted uterus with a palpable ad- 
nexal mass. 

Surgery consisted of resection of the ovarian cysts, 
separation of the adhesions, and uterine suspension. 

Only 2 of the patients have had any recurrence of 
symptoms. All are private patients and have been 
observed personally from several months to 18 years. 
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The prevalence of endometriosis in women of 
child-bearing age is now a recognized fact. Conserva- 
tive surgery with preservation of the child-bearing 
function in these women and in those without chil- 
dren is recommended whenever possible. 

Joun R. Wotrr, M.D. 


Pregnancy and Diabetes. Wituam P. Given, R. 
Gorpon Douctas, and Epwarp Totstor. Am. J. 
Obst., 1950, 59: 729. 

A review of 106 patients with 131 pregnancies 
complicated by diabetes is presented. The pregnancy 
of 75 per cent of these patients ended after 36 weeks. 

The diabetes was treated by the clinical technique. 
There was no constant diminution of insulin re- 
quirements observed during pregnancy. Weight gain 
was not excessive. Toxemia was present in 46 per 
cent of the pregnancies, ketoacidosis in 16.8 per cent. 
There is no evidence that hyperglycemia is a con- 
tributory factor to the large infant, the greater in- 
cidence of toxemia, the episodes of ketoacidosis, and 
infant mortality. The pregnant diabetic requires 
rigid supervision by both obstetrician and internist, 
and immediate hospitalization is advised for acidosis, 
infection, and toxemia. Routine hospitalization at 
the thirty-fourth week for complete evaluation and 
decision as to the time and mode of delivery is recom- 
mended. 

Labor was prolonged in 26 per cent of the primi- 
gravid patients and in 1.3 per cent of the multigravid 
patients. The incidence of forceps delivery was 10 
per cent and of cesarean section 9.9 per cent. The 
sections were performed for obstetrical indications. 

The maternal mortality was 1.5 per cent, repre- 
sented by 2 patients in neither of whom was the 
diabetes the initiating cause of death. The maternal 
morbidity was 17 per cent. 

The infant mortality rate was 21.4 per cent, and 
the total fetal loss was 30 per cent (including abor- 
tion, immatureinfant deaths, and ectopic pregnancy). 
Thirty per cent of the infants weighed over 4,000 gm. 
The severity of the diabetes did not affect the infant 
mortality. Toxemia, ketoacidosis, and the excessive 
size of the infant were the factors most often asso- 
ciated with infant death. 

Intrauterine death of the fetus is most often asso- 
ciated with toxemia and ketoacidosis. Premature 
delivery for the patients with toxemia and those sub- 
ject to ketoacidosis is recommended. Labor should 
be started by induction and vaginal delivery should 
be performed when possible. Should induction fail or 
labor become desultory and prolonged, cesarean sec- 
tion is advised. Water retention in the infant, as 
evidenced by a halo sign on roentgenography, is an 
indication for immediate delivery, provided the infant 
is alive. Recent advances in pediatric care have re- 
duced the neonatal mortality, and infant survival is 
possible even when delivery is effected as early as the 
thirty-second week. The infants were routinely sent 
to the pediatric premature nursery where incubation, 
oxygen, suction, and dehydration formed the initial 
regimen of treatment. 


The excessive-sized infant presents a special prob- 
lem in that accurate estimation of the weight of such 
infants is subject to more than the usual error. The 
tendency to underestimate the weight of these in- 
fants may be influenced further by edema of the 
anterior abdominal wall and an unknown amount of 
amniotic fluid. Impaction of the shoulders is a major 
complication in delivery. Cesarean section is recom- 
mended for infants estimated to weigh more than 
4,500 gm. 

Hospitalization and premature delivery in the 
complicated case would reduce the infant mortality 
materially. Joun R. Wo rr, M.D. 


Face and Brow Presentation. The Experience of the 
Johns Hopkins Hospital, 1896 to 1948. L. M. 
HELLMAN, JoHN W. W. Epperson, and FRANK 
ConnatLy. Am. J. Obst., 1950, 59: 831. 


The approach to the extended position of the fetal 
head should, in the main, be conservative as the great 
majority of cases will result in spontaneous or easy 
forceps delivery with a relatively low infant mortal- 
ity. All of the patients with this condition should be 
meticulously studied from the standpoint of pelvic 
contraction, and x-ray pelvimetry should be performed 
on all oi them when feasible. If pelvic contraction ex- 
ists, cesarean section should be performed in view of 
the extremely high fetal mortality when this position 
is associated with a contracted pelvis. Version may 
still have some small place in the treatment of face 
and brow presentation, if the membranes have not 
been too long ruptured and the pelvis is normal. It is 
contraindicated in instances of contracted pelvis. 
Attempts at conversion may be of some worth, al- 
though in this series only 50 per cent of the attempts 
were successful. The concern exhibited by some 
authorities in regard to the fetal and maternal out- 
come in mentum posterior is not borne out in this 
series. Although 30 per cent of the face presentations 
fell under this group, spontaneous delivery occurred 
in half of them. Even in the others, in which more 
difficult types of delivery were resorted to, the infant 
mortality was not unduly high and there were no 
maternal difficulties. CuaRLEs Baron, M.D. 


LABOR AND ITS COMPLICATIONS 


What Influence Has the Inherited Shape of the 
Skull on the Course of Labor? (Welchen Einfluss 
hat die ererbte Form des Schaedels auf den Geburts- 
verlauf?) E. Puitrpp. Geburtsh. & Frauenh., 1950, 
to: 176. 

In the course of years the author has been observ- 
ing hundreds of children born by cesarean section 
and has noted that there are actually certain distinc- 
tions to be observed in the shape of the head. In 
order to demonstrate these differences he has had 
the last 28 children delivered by cesarean section 
photographed to show the shape of the head in 
profile. 

The first set of illustrations showed the profile of 7 
infants who were delivered by section before the bag 
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of waters had ruptured. These infants had presented 
themselves by the head. Four of these were plainly 
of the long headed (dolicocephalus) type and 2 of 
the round headed (trochocephalus) form. The pro- 
file of the remaining child showed a transition form 
from the short-headed (brachycephalus) to the high 
short-headed (oxycephalus) type. 

The second set of illustrations exhibited the pro- 
file contour of the heads of 11 children who were de- 
livered by cesarean section after rupture of the bag 
of waters had occurred. The periods elapsed since 
the rupture ranged from 15 minutes to 10 days; 
however, in no case had the head of the fetus become 
fixed in the maternal pelvis, and an artificial con- 
figuration produced by the forces of labor could also 
be excluded in these cases. Five of these heads were 
dolichocephalic and 4 were trochocephalic. One of 
the remaining heads was also dolichocephalic; how- 
ever, this was in a case of face presentation in a 
mildly contracted pelvis and the head had been 
subjected to the pressure of the inlet for 2 hours 
before the child was removed by section. 

In the third set of illustrations are reproduced the 
photographic profiles of the heads of 10 children in 
pelvic presentations. In these the mother’s pelvis 
could never have exerted any modeling effect on the 
heads of these children before they were removed by 
section. Nine of these children had the typical round 
head, or trochocephalic shape. The remaining head 
was of the so-called navicular shape. This conforma- 
tion was undoubtedly the result of pressure on the 
head by the fundus of the uterus in the presence 
of a paucity of amniotic fluid. In this material the 
typical dolichocephalic head was absent. 

The fourth illustration presents the head profiles 
of a pair of twins. The girl twin was in pelvic pre- 
sentation with a typical trochocephalic head, and 
the boy twin, in cephalic presentation with a typical 
dolichocephalic head. Of course, this was not a 
uniovular pair, each being contained in its own 
amniotic sac, and therefore the demonstration is 
not so convincing as it would be in the case of 
identical twins. Nevertheless, the author states that 
he has noted this same tendency in other cases of 
twins which were uniovular. 

Martius states in his text book on obstetrics that 
the shape of the infant’s head is the product of 
heredity and of environment. This the author con- 
cedes; however, he believes that this study shows 
that the environmental influence on the shape of the 
child’s head plays a much more important role than 
that of heredity. Joun W. BRENNAN, M.D. 


Constriction Ring Dystocia. Dan Prytz. Acta obst. 
gyn. scand., 1950, 29: 304. 

_Constriction ring dystocia is a rare but definite 

clinical entity. Fetal mortality is usually high be- 
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cause conservative management is usually necessary 
to prevent uterine rupture and other complications 
that increase dangers to the mother. 

This is a case report of constriction ring dystocia in 
which forceps delivery was accomplished in a simple 
manner following relaxation of the ring, which was 
aided in this instance by the inhalation of amyl 
nitrite. The use of amyl nitrite inhalation is recom- 
mended in all such cases as a simple means of relax- 
ing this abnormal muscular spasm—the constriction 
ring. Joun R. Wo rr, M.D. 


Curare as an Adjunct in the Conduct of Labor. A 
Preliminary Report on Its Use in 20€ Cases. 
Leo J. HartNeETT and HAROLD J. FREIHEIT. South. 
M.J., 1950, 43: 277. 

Curare was used in 200 deliveries at the onset of 
the second stage of labor with the membranes rup- 
tured. Twenty units of “intocostrin” or 1 c.c. of 
‘‘metubine iodide” was given intravenously. If de- 
sired, half of the original dose was given within 3 
minutes after the initial dosage. Perineal relaxation 
was satisfactory in g1 per cent of the cases and was 
more marked in multiparas than in primiparas. 

Curare proved harmless to mothers and babies in 
the dosages herein described, and did not interfere 
with the forces of labor in the second or third stage. 
It proved to be a valuable adjunct to anesthesia and 
analgesia, and of value in operative obstetrics. The 
perineal muscles evidently are affected by divided 
intravenous doses of curare before undesirable side 
effects appear. Curare proved to be of questionable 
value in the first stage of labor. 

GEorGE Buinicx, M.D. 


A 20 Year Statistical Review of 454 Consecutive 
Cesarean Sections. CiypE J. GEIGER and JoHN 
R. Dursurc. Am. J. Obst., 1950, 59: 588. 


Four hundred and fifty-four cesarean sections per- 
formed during two periods, from 1928 to 1937 and 
1938 to 1947, are analyzed and compared. The in- 
cidence of cesarean section in the first 10 year period 
was 3.54 per cent as compared to 2.44 per cent in the 
second. The indications for cesarean section have 
remained about the same in both decades. There has 
been a definite trend to low cesarean section in the 
second 10 year period. Cesarean hysterectomy was 
employed more frequently in the second decade with 
no maternal mortality. The mortality rate was 3.30 
per cent — 5.70 per cent for the first period and 1.5 per 
cent for the second. There were no deaths due to 
postoperative infection in the second period, which is 
attributed to the more frequent use of cesarean 
hysterectomy and the utilization of antibiotics, 
chemotherapy, and the blood bank. The infant mor- 
tality rate was reduced from 10.6 per cent to 7.8 per 
cent. Bunick, M.D. 
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ADRENAL, KIDNEY, AND URETER 


Adrenal Pheochromocytoma Without Hypertension 
(Phéochromocytome surrénalien sans hypertension). 
Paut A. and Pierre Dupuis. Laval méd., 
1949, 14: 1127. 

The authors present a brief review of the embry- 
ology and histologic characteristics of the autono- 
mous nervous system and discuss the symptomatol- 
ogy and anatomy of pheochromocytomas. 

The great majority of these tumors are benign and 
unilateral. A large proportion of the bilateral ones 
are malignant. The benign tumors usually contain 
functioning tissue resembling the medulla of the 
adrenal gland and causing disturbances of circula- 
tion and metabolism (hypertension, hyperglycemia) ; 
the malignant ones are physiologically inactive. 

Most of the pheochromocytomas are located at the 
adrenal medulla but they may occur also at other 
sites where there is chromaffine tissue. Cases are on 
record in which the tumor originated in the retro- 
peritoneal space, in ganglia of the aorta and vena 
cava, in the thoracic sympathicus, in the sacrococ- 
cygeal gland, and in the rudimentary organ of 
Zuckerkandl. 

The authors report the case of a woman, 52 years 
old, who developed a large mass in the left hypo- 
chondrium which simulated a kidney tumor. Sur- 
gery revealed a large retroperitoneal pheochromo- 
cytoma (18 by 14 by 9 cm.) which had displaced the 


kidney downward toward the pelvis. The greatest 
part of the tumor consisted of necrotic-cells, only a 
small portion at the periphery showed living tissue. 
The case is remarkable because the patient did 
not show any clinical symptoms of hypertension or 
metabolic disturbances. 
WERNER M. Sotmitz, M.D. 


Experimental Contribution to the Study of Nephro- 
angiography (Contributo sperimentale allo studio 
della nefroangiografia). Vittorio ScruFARI and 
Mariano Datta Pozza. Urologia, 1949, 16: 525. 


The authors coined the term “nephroangiography”’ 
for a method introduced by them for the purpose of 
visualizing the renal arteries. This is accomplished 
by introducing a highly concentrated iodine com- 
pound into the lumbar portion of the aorta. 

To study the histologic changes in the kidneys, 
the authors introduced the opaque medium into the 
aorta or the renal artery of rabbits after opening the 
peritoneal cavity. The kidneys were removed at 
various periods of time after the injection and were 
examined microscopically. 

Degenerative processes in normal kidneys were 
most pronounced in the convoluted tubules because 
this part of the renal system excretes the opaque 
medium. The effect on the vascular system may be 
ascribed to the chemical action of iodine, the phys- 


ical properties of a hypertonic solution, and the 
mechanical factors, namely, the puncture of the ad- 
ventitia of the renal artery with the needle. Ap- 
parently only the toxic factor is of clinical im- 

rtance. A certain degree of cortical ischemia may 
ollow the injection in the presence of a manifest 
lesion of the kidneys. 

If the amount of the opaque medium does not 
exceed 1 c.c. per kilogram of body weight, aorto- 
graphic examination does not aggravate bilateral 
nephropathy with renal insufficiency. 

JosErn K. Narat, M.D. 


The Problem of the Pyelorenal Ectasias. The 
Hydronephroses. Their Treatment (El pro- 
blema de las ectasias pielorrenales. Las hidronefrosis. 
Su tratamiento.) Luis A. SurRAcO and JorGE 
LocxHart. An. Fac. med., Montev., 1949, 34: 1199. 


From this discussion are excluded the ascending 
type of hydronephrotic ectasias, such as that form 
of hydronephrosis secondary to obstructive condi- 
tions at the mouth of the urethra or neck of the 
bladder. Treated apart are also the ectasias about 
the pyelorenal area secondary to a blocking of the 
urinary passages by such conditions as tumor, stone, 
and clots, in which the treatment is directed toward 
the block itself rather than toward the hydrone- 
phrosis as such. 

These ectatic dilatations are also divided for pur- 
poses of treatment into those of congenital origin 
and those of the acquired type. The congenital types 
might, of course, be the result of the kinking of a 
ureter in a congenital nephroptosis; however, this 
would be extremely rare and the congenital hydro- 
nephroses are practically limited to an abnormal 
thickness of the musculature at the mouth of the 
ureter, that is, at the region where the renal pelvis 
joins the upper end of the ureter. This musculature 
forms a true sphincter and at this level consists of 3 
layers, an inner circular muscle layer, a middle longi- 
tudinal layer, and outside this layer again, an exter- 
nal circular layer of muscle fibers. 

Both the circular muscle layers of this pyelo- 
ureteral sphincter are, as a rule, hypertrophied in 
these congenital cases and the hypertrophic condi- 
tion will extend for varying distances above the nar- 
rowest point (ostium) onto the infundibulum, or 
funnel-shaped lower end of the pelvis leading down 
to the ostium, and below the ostium for a distance 
of 1 or 2 cm. along the course of the upper end of the 
ureter. This portion of the upper end of the ureter 
immediately following the ostium is designated the 
isthmus. 

In the congenital forms of hydronephrosis, there- 
fore, especially in the cases with mild dilatation, it 
may be sufficient to simply evulse this sphincter, 


- which the authors regard as more or less a corollary 


of the Rammstedt procedure for pyloric hypertrophy 
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and of the various methods of dilating other spastic 
sphincters. In this instance, however, the sphincter 
is not cut but simply dilated forcibly but gently by 
opening the renal pelvis and inserting a curved fine 
pliers or hemostat through the ostium and opening 
its blades. This method is naturally much more ef- 
fective than the standard—rather timid—practice of 
introducing graduated sizes of olive-tipped probes. 
As a rule, in these cases the isthmus will also show 
this condition of spasm and will have to be dilated 
to the point where it widens out into the definitive 
ureteral canal. However, care will have to be exer- 
cised as the isthmus is sometimes rather friable (per- 
haps resulting from inflammatory changes) and may 
be easily perforated or ruptured. 

For the larger hydronephrotic dilatations of the 
congenital cases and for the general type of acquired 
forms further operative procedures will be necessary. 

In any type of hindrance to the urinary flow, in- 
flammatory changes are likely to be present. Most 
frequently these changes will be encountered in the 
space between the external lamina propria of the 
ureteral musculature and the so-called vascular lam- 
ina of Ombrédanne. Between these two laminae the 
ureter lies loosely as in a bed or compartment filled 
with loose connective tissue and traversed by the 
vascular pedicle or mesoureter, and wherein the 
peristaltic contractions of the ureter can progress 
freely. If this compartment shows sclerotic changes 
enveloping the ureter, this organ must be freed with- 
out, however, interfering with its vascular supply. 
It is best in this freeing procedure to enter the com- 
partment from the back and merely free the ureter 
sufficiently to permit of free peristaltic movement. 
This periureterorenal lamina of Ombrédanne extends 
much farther down along the course of the ureter 
than is generally indicated in text books of anatomy. 

In the larger forms of hydronephrotic dilatations 
of the renal pelvis, in which more extensive proce- 
dures are indicated, the usual procedure is a plication 
of the hydronephrotic sac and drainage. The meth- 
od of plication is shown in the appended illustration 
(Fig. 1). The drainage is performed by introducing 
a small rubber tube through the opening in the renal 
pelvic sac on a curved pliers and the end is brought 
out again through the kidney substance, entering in 
the summit of one of the calyces and emerging on the 
lateral surface of the kidney. The two ends of this 
tube are then fastened together with a safety pin, 
and drainage is permitted to go on for much longer 
than is customary, perhaps for several weeks and 
in some cases for months; in 1 instance it was con- 
tinued for a year. 

In the presence of nephroptosis a suspension op- 
eration may, of course, be indicated. It will hardly 
ever be necessary to sever any of the blood vessels 
to or from the kidney, although the supplementary 
blood vessels of anonymous character to the upper 
and lower renal poles may be sacrificed without dan- 
ger as a rule. The hydronephrotic sac must, how- 
ever, always be freed thoroughly from its cradled po- 
sition among the forking branches of the hilar ves- 


Fig. 1 (Surraco, Lockhart). Pyeloplastic. The sutures 
1 and 2 describe the trajectory indicated on the anterior 
and posterior walls of the hydronephrotic sac emerging 
from the orifice of the pyelotomy. 


sels, as otherwise it will not retract properly no mat- 
ter how long the drainage proceeds. 

The indications for each type of procedure are not 
fixed. As a rule, it is only when the viscus (as the 
authors express it) is held in the surgeon’s hand that 
a final decision as to method and extent of operative 
procedure can be made. In the so-called small hy- 
dronephroses, laboratory procedures will not be of 
much help. The physician will have to depend upon 
the clinical picture (pain, pyuria, hematuria), which 
must furnish the indications. The authors do not 
pretend that the diagnosis in these cases is an easy 
matter. There will frequently be symptoms present 
in other organs in the vicinity or at a distance (stom- 
ach, gall bladder, esophagus), and such symptoms 
will have to be differentiated from the symptoms of 
the hydronephrotic process proper. This will be 
doubly difficult at times because the organs in the 
vicinity, or at a distance, will sometimes produce 
symptoms which may be referred to the pyeloure- 
teral region, and such symptoms will have to be duly 
considered if any hope of relief for the patient is to 
be expected from operative interference. 

Nephrectomy is never indicated in the small hy- 
dronephroses and can be considered in the larger 
forms only when the other kidney shows satisfactory 
functioning. The general tenor of the treatment must 
always be conservative. 

The views here expressed, which may sound revo- 
lutionary to many physicians, must be considered as 
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the mature pronouncements of men whose many 
previous publications concerned with the problems 
of hydronephrosis and those of nearly related sub- 
jects prove a long period of preoccupation with the 
matters here discussed. Joun W. BRENNAN, M.D. 


The Pathogenesis of Tuberculosis of the Kidney. 
W. A. Moonen. Arch. chir. Neerl., 1949, 1: 296. 


The theory of hematogenic origin of renal tuber- 
culosis has the most adherents at this time. Opposi- 
tion to the acceptance of this concept in the surgical 
type has been due to the following reasoning: 
(1) surgical renal tuberculosis is in most cases uni- 
lateral; (2) the process starts in the medulla; and 
(3) hematogenically induced tuberculosis in animals 
has invariably shown all the qualities of the miliary 
type, i.e., it has been bilateral and cortical. 

In support of the hematogenic theory, the work 
of Medlar is reviewed. This showed clearly that 
surgical tuberculosis of the kidney is preceded by a 
stage of hematogenic bilateral cortical tuberculosis 
(the preclinical stage). Examinations of the “sound”’ 
kidneys of patients who had clearly shown unilateral 
surgical tuberculosis of the kidney revealed numerous 
cortical microscopic foci tending to heal, or healed. 

This preclinical renal tuberculosis occurs probably 
in a very large percentage of cases of lung tubercu- 
losis and might be demonstrated by systematic and 
repeated cultures from the urine. Since this is a 
manifestation of hematogenic dissemination, lesions 
of preclinical significance may also be expected to 
exist in other organs. The frequent concurrence of 
orthopedic tuberculosis makes it likely that serial sec- 
tions of the medulla ossium would reveal tubercles. 

The origin of the initial focus of a surgical type in 
the medulla is explained by the implantation of 
tubercle bacilli excreted by the cortical focus onto 
an embolus of shed cells or bacteria in the tubules. 
Animal experiments of Coulaud have shown initial 
renal irregularities in the cortex which in unfavorable 
situations reach the medulla by the endotubular 
route. Destruction and caseation of the parenchyma 
with pyelographic irregularities, positive smear, and 
evidence of impaired renal function follow. Those 
authors who estimate that 10 per cent of the tuber- 
culosis of the kidneys is bilateral have this type of 
change in mind. Those who state that 100 per cent 
of the cases are bilateral are considering the pre- 
clinical group with positive culture studies and no 
clinical changes. 

The controversy regarding the primary site in the 
genitalia is discussed. The author believes that as 
part of the generalized hematogenic dissemination, 
minute preclinical foci may arise in the epididymis, 
prostate, and seminal vesicles. In most of the cases 
seen, the primary focus seems to have been in the 
epididymis, but isolated involvement of the prostate 
has been noted. In conclusion, the pathogenesis of 
genital tuberculosis cannot be conceived to be apart 
from renal tuberculosis. The two clinical pictures 
are manifestations of one disease—urogenital tu- 
berculosis. ALLAN K, Swersiz, M.D. 
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Suppurating Solitary Cyst of the Kidney (Cisti soli- 
taria suppurata del rene). PAsQuaLe Ficara. Arch. 
ital. urol., 1950, 24: 56. 

Since 1940 Ficara has encountered 3 cases of 
solitary serous cyst of the kidney among 187 renal 
operations. The first 2 cases presented nothing of 
particular importance, but in the third case the cyst, 
which occupied the middle portion of the anterior 
aspect of the right kidney in the vicinity of the hilus, 
was complicated by suppuration of its cavity and by 
chronic interstitial nephritis. Nephrectomy was per- 
formed because of hemorrhage during the interven- 
tion, and histopathologic examination revealed a 
tendency toward the formation of small secondary 
cysts in the renal parenchyma. 

An interesting fact in this case was the suppura- 
tion of the cyst as inflammation of renal cysts is 
rare, and perforation of the cysts into the renal 
pelvis is extremely rare. Suppuration may occur 
through the passage of bacteria from the pelvis to 
the cyst by the lymphatic route or through the canal- 
icular route by infection of hematogenous origin. In 
the present case both possibilities were acceptable. 

The urinary findings, especially the numerous 
leucocytes and some granular casts, would lead one 
to believe that, in addition to the endocystic sup- 
puration, there was also inflammation of the renal 
pelvis and secondary infection of the parenchyma. 
However, pyelography did not demonstrate any 
direct communication between the cystic and pelvic 
cavities and excluded the possibility that the pus in 
the urine depended on perforation of the cyst into 
the renal pelvis. During descending urography the 
cystic cavity became opaque, demonstrating that 
numerous uriniferous canalicules opened into it and 
suggesting that the bacteria had followed the same 
route after having reached the kidney by way of the 
blood steam. Since the cystic cavity became com- 
pletely free of contrast substance, it is admissible 
to think that distally, also, the cyst communicated 
with the collecting tubules of the kidney and through 
these with the pelvis. Therefore, the author is con- 
vinced that the presence of pus in the urine was due 
in part to elimination of the cystic contents through 
the excretory tubules of the kidney and in part to 
the concomitant primary or secondary infection of 
the renal pelvis. 

The second interesting point of this case was that 
the cystic cavity, which was made visible by uro- 
graphy, could not be demonstrated by ascending 
pyelography, which showed only a moderate dilata- 
tion of the upper calyx and a slight enlargement of 
the space between the upper and intermediate 
calyces. These roentgen data and the acute course 
of the disorder which was benefited by penicillin 
facilitated the diagnosis of suppurative solitary cyst 
of the right kidney. 

In most cases the intervention may be conserva- 
tive: renal resection when the cyst is at the upper 
or lower pole, or resection of the capsule when the 
cyst is in the median part of the kidney or on its 
convex border. The bottom of the cyst is then 
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destroyed. by the thermocautery or by diathermo- 
coagulation. If the cyst protrudes much, an attempt 
may be made to remove it by dissection. Ne- 
phrectomy is rarely necessary but is justifiable in 
cases of marked renal atrophy, when there is abun- 
dant bleeding after removal of the cyst (hematic 
cyst), or when hilar implantation of the cyst makes 
hemostasis difficult. RicHARD KEMEL, M.D. 


Replacement Lipomatosis and Its Simulation of 
Renal Tumors: A Report of 2 Cases. WayNE 
A. Smrit and D. K. Rose. J. Urol., Balt., 1950. 
63:588. 

Replacement lipomatosis is a condition in which 
areas of fat replace renal parenchyma destroyed by 
atrophic or necrotic processes. Although these areas 
do not invade or become malignant, they seem to 
encroach on the calyces or pelvis of the kidney and 
thus frequently result in a filling defect on pyelog- 
raphy. Nonencapsulated replacement lipomatosis 
is to be distinguished from the encapsulated peri- 
renal and intrarenal lipomas. 

The process of replacement lipomatosis may be 
either inflammatory or noninflammatory. In the 
majority of cases inflammation is present but this 
condition is seen in some noninflammatory degenera- 
tive conditions such as arteriosclerosis and amyloid- 
osis. The disease is almost always unilateral. Roth 
and Davidson pointed out that in the presence of 
chronic renal infection, calculi, poor function on the 
affected side, and a filling defect in the pyelographic 
study, a presumptive diagnosis of replacement 
lipomatosis should be entertained. 

The authors report 2 cases, in one of which the 
preoperative diagnosis of replacement lipomatosis 
was suggested. Both cases were in elderly individuals 
who had a long history of unilateral flank pain. Both 
had evidence of urinary tract infection. Pyelography 
demonstrated filling defects indistinguishable from 
those caused by tumors. Nephrectomy was per- 
formed in both instances and revealed, in addition 
to acute and chronic pyelonephritis, replacement of 
renal parenchyma by fatty tissue. It was this fatty 
tissue which caused the filling defect evident on 
pyelography. 

The authors emphasize the fact that persistent fill- 
ing defects in the kidney should be regarded as tumor. 
To further emphasize this fact they present a pyelo- 
gram of an epidermoid carcinoma of the renal pelvis 
in which the filling defect is not nearly as apparent 
as in the cases of replacement lipomatosis. 

Toun T. Graynack, M.D. 


Dorsolumbar Approach to the Kidney and Adrenal 
Gland with Osteoplastic Flap. GrorcEr Naca- 
matsu. J. Urol., Balt., 1950, 63: 569. 


It is generally conceded that in many instances the 
routine lumbar exposure of the kidney is inadequate. 
The proximity of the kidney to the back makes the 
posterior approach seem logical in some cases, if the 
difficulty caused by the presence of the rib cage 
could be circumvented. 
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In the operation described by the author an in- 
cision is made just medial to the angle of the ribs ex- 
tending from the superior border of the twelfth rib 
to the ninth interspace. The horizontal limb of the 
incision is then made parallel to the twelfth rib. The 
lower skin flap is retracted downward, and the supe- 
rior lumbar triangle is identified. The anterior mar- 
gin of the latissimus dorsi and the serratus posticus 
inferior muscle are freed. Next the tendinous slips 
of the sacrospinalis are removed from the lower ribs. 
About 2.5 cm. of rib are resected from the tenth, 
eleventh, and twelfth ribs just medial to the angle. 
The lateral arcuate ligament of the diaphragm is 
freed inferiorly, the lumbocostal ligaments are 
divided below the twelfth rib, and the external 
arcuate ligament of the diaphragm is divided. No 
attempt to dissect the pleura is made but the whole 
mobile flap thus developed can now be swung up- 
ward. If arent is made in the pleura at this time, it 
is packed and later sutured. The kidney is palpated 
and the lumbar portion of the incision extended as 
necessitated by the position of the kidney. In ex- 
tending the incision, the linea semilunaris should be 
left intact if possible, and the incision should not 
extend upward beyond the level of the twelfth rib. 
A Balfour type of self-retaining retractor is placed 
at the angle of the ribs, and the kidney is exposed 
extrapleurally and extraperitoneally. 

In closing the wound the structures are reapproxi- 
mated anatomically. Intracaine-in-oil (4-5 c.c.) is 
injected into the periosteum and surrounding struc- 
tures at the proximal cut end of each rib. If the 
pleura has been entered, the edges of the rent are 
caught in a purse-string suture. After removal of the 
air from the pleural cavity by positive pressure 
anesthesia and a catheter inserted through the rent, 
the catheter is removed and the suture tied. 

Postoperatively, the patients are encouraged to 
cough, breathe deeply, and move about. No serious 
instances of atelectasis or other complications have 
been noted. 

The author recommends the extrapleural retro- 
peritoneal exposure for cases in which adequate ex- 
posure is difficult to obtain by ordinary methods. 
He suggests that the added time needed to perform 
the first step of this procedure is more than compen- 
sated for by the relative ease of removing kidneys 
and adrenal glands that would be very difficult to 
handle through the usual lumbar incision. This ap- 
proach is advocated only as a primary procedure 
and not as an expedient to an inadequate lumbar in- 
cision. The author advises its use in some kidney 
tumors, adrenal tumors, high-fixed kidneys, and 
secondary nephrectomies. 

Joun T. GrAyHACK, M.D. 


Suture of the Fibrous Capsule after Nephrotomies 
(Sutura della capsula fibrosa nella nefrotomia). 
Lopovico GurciAn-Ceccont. Urologia, 1949, 16: 
537- 


Nephrotomy is fraught with the danger of a post- 
operative hemorrhage which may be early or late. 
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Hemostasis may be difficult to accomplish because 
of fragility of the renal tissue, and early postopera- 
tive bleeding is the result. Hemostasis obtained by 
various methods may lead to alterations of the renal 
parenchyma, which in turn may be the cause of late 
hemorrhage, which usually occurs from 8 to ro days 
after the operation. 

Various suggestions have been offered to prevent 
such hemorrhages; for instance, introduction into the 
split kidney of particles of fat, muscle tissue, omen- 
tum, fibrin foam, gelatin sponge, or oxidized cell- 
ulose; suture of the capsule only and not of the renal 
tissue; and the employment of electrocoagulation. 

The author performed bilateral nephrotomy in a 
horizontal or vertical direction on rabbits and sutured 
only the capsule, without a previous attempt to 
separate it from the kidneys. The histologic exam- 
ination showed the formation of connective tissue 
in the region of the nephrotomy, with minimal alter- 
ations of the glomeruli and tubuli, confined to the 
line of the incision. JosEpH K. Narat, M.D. 


Behavior of the Contralateral Kidney in Renal 
Decapsulation (Sul comportamento del rene adelfo 
al rene decapsulato). ERNESTO COMINELLI. Arch. 
ital. urol., 1950, 24: 30. 

The author has used the following technique in 9 
adult male rabbits. First, he collected vesical urine 
by catheter and analyzed it carefully. Then, after 
depilation, he made an incision on one side parallel 
to the external border of the quadratus lumborum 
and resected the ureter paraperitoneally as low as 
possible. He abandoned the distal stump, exterior- 
ized the proximal stump, which he fixed to the skin, 
and closed the wound in two layers. For 3 days he 
collected vesical urine by catheter and-analyzed it. 
On the fourth day he decapsulated the kidney with 
the neostomized ureter and, beginning on this day, 
he examined the vesical urine every day until the 
animal was killed. Three animals were killed 6 days 
after the first operation and 48 hours after decapsu- 
lation, another group of 3 were killed 8 days after the 
first operation and 5 days after decapsulation, and 
the remaining 3 animals were killed 11 days after 
the first operation and 8 days after decapsulation. 

In the first 3 days of the experiment the urines of 
the 9 animals showed no true differences in urea con- 
centration. During the first 24 hours after decapsu- 
lation, the urea concentration of the contralateral 
kidney was notably increased, and the increase con- 
tinued until the fifth to sixth day of the experiment, 
but underwent a critical phase on the sixth to seventh 
day when the urea level was decidedly lower than 
before the experiment. The chlorides immediately 
after decapsulation decreased rapidly in the urines; 
this phenomenon was constant in all animals and 
was all the more interesting because in 6 of them the 
first operation had caused a rapid concentration of 
chlorides. : 

Histologic examination revealed in the contralat- 
eral kidney during the first 48 hours a notable in- 
crease of the capsular spaces and a dilatation of the 


contorted tubules which in many points were filled 
with hemorrhagic exudate, so that the entire cortical 
substance was markedly hyperemic, especially in its 
peripheral portion. These changes progressed dur- 
ing the subsequent days instead of regressing. Be- 
yond the fifth day there were only a few red cells free 
in the lumen of the canalicules, while the swelling of 
the malpighian glomeruli or the tubular dilatation 
persisted. It would thus seem that after this time 
the renal changes become stabilized and the condi- 
tions for more aetive excretory function are created. 
There seemed to be no modification in the excretory 
part of the parenchyma, which suggested that the 
nerve fibers of this region of the kidney have no con- 
nection with the corticocapsular innervation. These 
findings mean that the capsulocapsular reflex does 
not occur through the branches of the renal plexus, 
but rather through a sensitive vasomotor capsulo- 
capsular reflex. RICHARD KEMEL, M.D. 


Obstruction of the Urinary Outflow from the Re- 
maining Kidney as the Cause of Late Mortality 
after Nephrectomy for Tuberculosis of the 
Kidney. W. A. Moonen. Arch. chir. Neerl., 1949, 
£2,203. ; 

Deaths following nephrectomy for tuberculosis 
which occur between the sixth month and twelfth 
year after operation fall into a “late mortality” cate- 
gory. In the early postoperative months, mortality 
is frequently classified as operative in origin, but 
after x2 years, death from urogenital tuberculosis is 
very rare. The studies on late mortality are based 
on 118 surgically treated patients who could be 
followed up. Of these, 16 belonged in this group. 

The causes of death during this period, in order of 
frequency, were (1) renal insufficiency, (2) tubercu- 
losis of the lung, and (3) miliary tuberculosis. In- 
terest is centered about factors that cause insuffici- 
ency in the remaining kidney with the hope of 
anticipating this development and undertaking pro- 
phylactic measures. Thirteen cases of renal in- 
sufficiency with death were closely studied to 
determine the changes responsible for the failure. 
In order of frequency, the final changes are believed 
to be (1) hydronephrosis due to stricture of the 
lower part of the ureter, (2) urosepsis, and (3) tu- 
berculous re-infection. 

Development of hydronephrosis in the remaining 
kidney because of low ureteral obstruction occurs 
with marked frequency and is demonstrated in case 
presentations by autopsy findings and x-ray data 
when available. In further demonstration of such 
development when such evidence is not to be had, 
recourse is made to early studies of the cases, in- 
cluding the prenephrectomy information. Infer- 
ences are reached that certain clinical data and ob- 
servations imply present or future obstructive 
changes in the “healthy” kidney. For example, 
difficulty in catheterization of ureteral orifices, con- 
tinuous pain in the region of the kidney rather than 
complaints of ordinary cystitis as the dominating 
subjective symptom, and findings of continuous 
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ureteral flow showing loss of peristaltic action are 
premonitory indications of hydronephrosis. 

When hydronephrotic changes occur. in a tubercu- 
lous surgical kidney, the prognosis is poor since there 
is a marked regularity in the development of the 
same obstructive process in the lower ureter on the 
“sound” side. Such obstructive development should 
be anticipated also when there are the aforemen- 
tioned premonitory symptoms of hydronephrosis. 
Early operation before there is extensive bladder 
involvement with cicatricial changes producing low 
ureteral stricture should be the first objective. It is 
imperative regularly to examine patients who have 
undergone nephrectomy for tuberculosis by urog- 
raphy. When obstruction is demonstrated, early 
surgical restoration of the urinary outflow by ne- 
phrostomy or ureterostomy may prolong life and 
comfort. In favorable cases, when the urine culture 
is negative and bladder tuberculosis is cured, the 
ureter may be severed above the stenosis and re- 
implanted in the bladder. Illustrative cases are 
presented. ALLAN K. Swersi£, M.D. 


Subcutaneous Rupture of the Ureter. R. WILENIUs. 
Ann. chir. gyn. fenn., 1950, 39: I. 


By subcutaneous rupture of the ureter, the au- 
thor means that the rupture has been accomplished 
without an open wound or incision. A complete re- 
view of the literature is given with an excellent bib- 
liography of both clinical and experimental work. 

The author reports 4 cases of his own in which sub- 
cutaneous rupture of the ureter occurred. The pa- 
tients were from 2 to 11 years of age, and the rupture 
was traumatic in origin. One patient was run over 
by a motor car and 1 by a lorry, 1 was jammed under 
a horse cart which overturned, and the last 1 was 
knocked over by a motor car and thrown into a 
ditch. These 4 cases are abstracted in the original 
article. 

In a discussion of the diagnosis the author men- 
tioned shock as a frequent finding. Hematuria, how- 
ever, is relatively uncommon. In cases of extra- 
peritoneal rupture, symptoms due to urinary infiltra- 
tion and infection may develop slowly, and several 
days or weeks may pass before surgical intervention 
is undertaken. The author advised excretory urog- 
raphy and, if necessary, retrograde pyelography to 
establish the diagnosis. The most acceptable treat- 
ment is suture of the ruptured ends of the ureter over 
a ureteral catheter. 

The last half of the article deals with a considera- 
tion of the mechanism of rupture of the ureter. A 
survey of the literature on this subject is given, and 
then the author describes his experimental work on 
the subject. His investigative work was done on 19 
cadavers (38 ureters). An attempt was made to 
crush the ureters by rolling a heavy wheel across the 
abdomen at different levels and also by blows with 
the end of a pole against the ureter over the trans- 
verse processes of the lumbar vertebrae. In the case 
of the wheel, the ureteral lesions in most cases were 
partial and were generally caused by the wheel’s 
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crushing the ureter against the second, third, or fifth 
lumbar vertebra. By a blow applied directly, the 
ureter could be crushed against the transverse proc- 
esses of the second and third lumbar vertebrae. 
Also, indirect total ruptures due to traction were 
produced in exceptional cases. The ureter is most 
susceptible to rupture in the vicinity of the isthmus 
and in the region of the opening into the bladder. 
Hydraulic factors are of almost no significance in the 
production of rupture of a normal ureter. 
Joun L. Emmett, M.D. 
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Nonspecific Granulomatous Prostatitis. W. Sr. C. 
Symmers. Brit. J. Urol., 1950, 22: 6. 


The etiology of nonspecific granulomatous pros- 
tatitis appears to be an unusually severe reaction to 
the presence of retained secretion in ducts or acini, 
and to its escape into the stroma. In at least some 
cases, the history suggests a nonspecific infection as 
a factor in destroying the duct lining and permitting 
the escape of secretion into the surrounding tissue. 

Three cases are given as examples of both the 
focal and diffuse types of granulomatous prostatitis, 
together with several illustrative photomicrographs. 
The author lists the etiologic factors in acute, chronic, 
and nonspecific granulomatous prostatitis. 

The pathology of focal nonspecific prostatitis is 
discussed. The commonest type has localized in- 
filtrations by inflammatory cells, due to duct in- 
fection and lining destruction. The type of cell in 
the exudate depends on the chronicity and the or- 
ganism. Histiocytes do not participate in the reac- 
tion to a degree greater than in comparable inflam- 
matory reactions elsewhere; metamorphosis to epi- 
thelioid cell types does not occur. 

The second variety is a granulomatous one with 
large mononuclear cells predominating. They oc- 
casionally develop around the corpora amylacea, 
which develop following partial or complete de- 
struction of the acinar lining due to infection or 
pressure of concretions. The concretions gradually 
disappear when granulomas form around them, and 
all stages of disappearance can be seen in the dif- 
ferent inflammatory foci. The effect of lipoid sub- 
stances present in the secretions may also play a role 
in the development of the granuloma. It may be 
that where no corpora amylacea are present, the 
lipoid material may play the major role, especially 
sphingomyelin (Tanner and McDonald, 1943). 
Histologically there is epithelioid cell proliferation, 
lymphocytes and plasma cells, and usually some 
multinucleated foreign body giant cells. Occasionally 
a small area of necrosis may develop at the center 
of the lesions. 

The diffuse nonspecific granulomatous prostatitis 
is identical with the focal variety, being more ex- 
tensive. The histologic appearances are essentially 
the same. Variations as to the predominant cell type 
may appear. In one type plasma cells may be so 
numerous that it is reminiscent of so-called plasma 
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cell mastitis. Similarly the lesion resembles chronic 
granulomatous thyroiditis (Riedel’s dis- 
ease). 

The diffuse type of prostatitis may be similar to 
the lesions of tuberculosis and should be differ- 
entiated. Similarly sarcoma, though rare, must be 
ruled out. In the sclerotic type, particularly where 
plasma cells are numerous and blood vessels show 
mural thickening, syphilis may be suspected. Care- 
ful histologic examination is advised. 

NaTHAN RosENBLOOM, M.D. 


Cause of Death of Patients with Hypertrophy of the 
Prostate Gland (Le cause di morte nei prostatici). 
Grorcio Roncacti. Urologia, 1949, 16: 545. 


Of 558 patients with hypertrophy of the prostate 
gland, 476 were operated upon, and 49 of them, or 
10.7 per cent, succumbed to the operation. Cystot- 
omy was performed on 279 patients, with a 7.5 per 
cent mortality. Suprapubic prostatectomy in two 
stages was performed on 179 patients, with a mortal- 
ity of 13.9 per cent. The same operation in one 
stage was performed on 18 patients, with a mortality 
of 16.6 per cent. 

Post-mortem examinations in 60 cases showed 
cystopyelitis to be present in 21.6 per cent of cases 
in this series, cystitis in 20 per cent of cases, pyo- 
nephrosis also in 20 per cent, and other complications 
in a lesser number of cases. 

From a study of the reported series, the. author 
concludes that urinary infections, especially those of 
the upper portion of the tract, are chiefly responsi- 
ble for the fatal outcome after prostatectomies. 

Administration of sulfonamides did not markedly 
depress the postoperative mortality, while the num- 
ber of fatalities has dropped sharply since the intro- 
duction of penicillin. 

The author stresses the necessity of a careful pre- 
operative study of the morphology and the function 
of the urinary tract by means of the dilution and 
concentration test, the phenolsulfonphthalein test, 
determination of the nitrogen contents of the blood, 
intravenous urography, and chromocystoscopy. 

Joseru K. Narat, M.D. 


Cryptorchidism and Ectopy; Concerning a Case of 
Perineal Ectopy of the Left Testis (Criptorchidia 
ed ectopia; a proposito di un caso di ectopia peri- 
neale del testicolo sinistro). F. GAROFALO. Arch. 
ital. urol., 1950, 24: 3. 


The author had examined this patient 10 years 
previously when he was 9 years old and had then 
recommended operation, which was refused by the 
parents. At the present examination the perineum 
showed a small mass in the triangle formed by the 
anus, the bulb, and the left ischiatic tuberosity; by 
its form, consistency, and sensitivity this mass re- 
called the characteristics of a testis, and it was so 
mobile under the intact skin that it could be pushed 
posteriorly to the anus and anteriorly to the external 
inguinal ring. Palpation gave the impression of a 
trophic organ of normal volume, which continued up- 
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ward with a thinned, long cord issuing from the 
inguinal ring which was smaller than the right one. 
The arrangement of the scrotal folds indicated a 
rudiment of left hemiscrotum; the right testis, epi- 
didymis and cord, the prostate, and the seminal 
vesicles were normal. 

Under local anesthesia, the author made a vertical 
incision from the external inguinal ring to two finger- 
breadths from the left ischiatic tuberosity on the 
paramedian line. He isolated the spermatic cord and 
by pulling on it and pressing on the perineum, 
moved the testis upward; he resected the bottom of 
the vaginal tunic which was large and from which 
issued a fibrous cord surrounded by veins that 
entered the cellular tissue of the perineum; he closed 
with catgut the cleavage plane of the testis and fixed 
the bottom of the vaginal tunic in the scrotal sac 
that had been prepared by the usual digital maneu- 
ver; finally, he reduced the size of the neck of the 
sac with a few stitches and closed the soft tissues in 
two layers. The testis was well developed. The 
postoperative course was normal. 

According to Alyea, 2 per 1,000 of young subjects 
have cryptorchidism, while the statistics of the 
American draft during the last war showed that 3.1 
per 1,000 of the recruits presented this anomaly 
which was more common in the northern states, in- 
habited by whites, than in the southern states, more 
inhabited by negroes. The varieties of congenital 
ectopy are the perineal, pubopenian, crural, femoral, 
and crossed. 

The author discusses the genesis of testicular 
ectopy, confronting the mechanical theories of 
Hunter and Lockwood with the biodynamic theory 
of Ruffini who distinguishes three elementary mor- 
phogenetic processes: (1) ameboidism, (2) secretion, 
and (3) multiplication of the cells. This concept of 
Ruffini applied to the descent of the testis offers the 
most convincing explanation of the genesis of 
cryptorchidism and ectopy. The processes of Ruffini 
intervene in the formation of the primary organs and 
the forms of the body, and are regulated by hormo- 
nal stimuli or formative impulses; hence, disturb- 
ances of internal secretions interfere with the 
interaction of these processes, and result in the ap- 
pearance of anomalies. Ricuarp Kemet, M.D. 


MISCELLANEOUS 


Evaluation of Sterility Problems of the Male. 
Epmonp J. Farris. J. Urol., Balt., 1950, 63: 748. 


After studying males in 3 categories, (1) those 
whose wives conceived without difficulty, (2) those 
whose wives conceived with difficulty, and (3) those 
whose wives failed to conceive, a new classification 
of patients was evolved, one which was based solely 
on the total number of motile spermatozoa in the 
ejaculate. 

Four classes of males resulted: (1) those with high 
fertility—with at least 185 million spermatozoa, (2) 
those with relative fertility—with from 80 to 185 
million, (3) those with subfertility—with a total be- 
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low 80 million, and (4) those who were sterile—in 
whom no spermatozoa were found. | 

The technique of the new method for study is 
outlined as well as the accepted minimal standards 
for a good prognosis. The latter include 4 c.c. of 
total volume, 87 per cent of oval forms, and 44 per 
cent of motile forms, or 51 million per cubic centi- 
meter. The total or absolute motility average was 
209 million. Only 3 per cent of the patients that 
fell below these standards were able to impregnate 
their wives. 

The spermatozoon counts on men in the high fer- 
tility group varied very little but the counts in the 
lower categories varied from subfertile to highly 
fertile in as many as 14 per cent of the individuals, 
when more than one determination was made. 

Clinical evaluation of any unsuccessful couple, 
according to the author’s plan, includes counting 
the number of active spermatozoa, hysterography to 
evaluate the wife’s tubes, and calculation of the 
probable date of ovulation. A group of 100 sterile 
couples who succeeded in having children is pre- 
sented in detail. Only 4o per cent of the husbands 
had high fertility. 

On the basis of these 100 successes and other 
clinical observations, it is suggested that highly fer- 
tile husbands concentrate coitus on the precise day 
of ovulation or have intercourse on the eleventh, 
twelfth, and thirteenth days of the cycle. Those that 
belong in the relatively fertile group should have 
coitus twice on the day of ovulation, either within 
8 hours or late in the evening and early in the morn- 
ing. The subfertile type is advised to have coitus 
twice within 8 hours on the day of ovulation. 

Special studies are reported regarding the effects 


of the frequency of emission, ageing of the sperm, 
and physical fatigue. Five days of abstinence permit 
the greatest concentration of active spermatozoa. 
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The fertilizing power of the spermatozoa seemed to 

be lost in 12 to 24 hours. Extreme physical exertion 

had no deleterious effect on the sperm picture. 
Ormonp S. Cutp, M.D. 


Functional Evolution of the Neurogenic Bladder in 
Paraplegic Patients. Eric P. Stone. J. Urol., 
Balt., 1950, 63: 673. 

The progress of the neurogenic bladders in 272 
quadriplegic and paraplegic patients at Cushing 
Veterans Administration Hospital formed the basis 
for this report. 

- For the final result to be considered “‘satisfac- 
tory,’”’ the author insisted that the patient have 
control of the time of voiding, have no incontinence, 
develop a bladder capacity of from 210 to 300 c.c., 
and have not more than 60 c.c. of residual urine. 

Recovery was constantly threatened by a number 
of potential complications. In these patients, 271 
episodes took place that either caused regression or 
halted progress. Mass spasms were the worst neu- 
rogenic disturbance during this period. However, 
the greatest problems proved to be of urinary tract 
origin. 

Urinary complications included hypertrophy of 
the vesical neck, incontinence, spasm of the ex- 
ternal sphincter, aneurysm of the bladder wall, con- 
tracted bladder, ureteral reflux, calculi, urethral 
fistulas and diverticula, infection, and a few less 
common conditions. Each of these pathologic en- 
tities is considered in some detail. 

The author offers a plan for study and follow-up 
as well as a complete outline for the management of 
paraplegic bladders, including definitive treatment 
of the complications. 

Fifty per cent of the total number of patients had 
satisfactory results when last evaluated. 

Ormonp S. Cup, M.D. 
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CONDITIONS OF THE BONES, JOINTS, 
MUSCLES, TENDONS, ETC. 


Infantile Cortical Hyperostosis. Review of the 
Literature and Report of 5 Cases. Mary S. 
SHERMAN and Davip T. HELLYER. Am. J. Roentg., 
1950, 63: 212. 

This excellent article deals with a disorder of the 
bones of infants, which is either a new syndrome or 
one which has been overlooked until recently. Only 
22 clear-cut cases have been reported previously, 
and the present authors report 5 additional cases. 

The onset of the condition, usually in the first 4 
months of life, is characterized by irritability and, 
usually, fever. Then, firm, tender, but diffuse swell- 
ings appear deep in the tissues. These are not hot, 
nor are they red, and they are not associated with 
adenopathy or fluctuation. At some later time the 
roentgenogram shows deposits of subperiosteal bone 
in the areas of swelling, and also in other areas. 
These vary in size, and they may sometimes be large 
enough to produce gross deformity. They have been 
noted in all parts of the skeleton except the spine, 
pelvis, and the hands and feet. Inconstant asso- 
ciated findings may be fever, leucocytosis, anemia, 
increased sedimentation rate, and pleurisy. The 
disease runs its own course with spontaneous cure, 
regardless of any therapy so far tried. There are 
many remissions and exacerbations, and various 
lesions may be at different stages of development at 
any one time. 

The etiology of this condition is unknown, yet 
there have been exhaustive studies on many of these 
cases. The health of the parents in all of these cases 
has been good. There has been no sex preference in 
this series. It is possible to exclude syphilis, race, or 
geography as causative factors. Also it is unrelated 
to rickets, scurvy, tuberculosis, pyogenic infection, 
allergy, or trauma. No investigator so far has been 
able to link this disease to virus infection. There is 
no evidence that the disease is dependent upon any 
disturbance of mineral metabolism. Alkaline phos- 
phatase has not been markedly elevated. There 
has been no marked disturbance in vitamin concen- 
tration. It seems entirely possible that the disease 
is not primary in the skeleton at all as most patients 
have constitutional symptoms and soft tissue in- 
flammation long before any bony change is evident. 
Perhaps the initial disturbance is in muscle, or even 
in vessels, which in turn affects the periosteum 
enough to stimulate it. Such a theory would help 
to explain the lack of periosteal inflammation or 
hemorrhage. It would also explain the findings in 
the few reported muscle biopsies, which have shown 
evidence of degeneration and changes in vessels. 
The microscopic studies have revealed that the 
periosteum is grossly thickened, edematous, vascu- 
lar and cellular, but not inflamed. The subperiosteal 


new bone is made up of unorganized trabeculae. 
The marrow is fibrous and extremely vascular. The 
osteoclasts are very numerous. This frequency of 
osteoclasts in the bone-forming stage is surprising. 
Newron C. MEap, M.D. 


Fibrous Dysplasia of Bone. LyLe W. RussELL and 
FREMONT A. CHANDLER. J. Bone Surg., 1950, 32-A: 
323. 

The etiology and pathogenesis of solitary and mul- 
tiple areas of “fibrous dysplasia”’ have remained ob- 
scure, as well as their relationship to Albright’s syn- 
drome. This report covers studies on 7 patients with 
solitary lesions, 3 with multiple lesions, and 1 pa- 
tient with Albright’s syndrome. 

Long bones of the lower extremity were most com- 
monly involved, and pain was the common present- 


_ing symptom. Five patients had pathological frac- 


tures. Four patients, representing all categories, had 
pigmentation of the skin. Laboratory studies yield- 
ed only normal findings except for transient eleva- 
tion of the alkaline phosphatase for a few days after 
fracture in 2 instances. 

Roentgenograms showed either a unilocular “cys- 
tic” formation tending to expand and thin the cortex, 
or a ‘‘ground glass” formation obliterating the 
medullary space. 

Specimens of the osseous tissue of the lesions were 
obtained from all patients and showed replacement 
of bone by fibrous connective tissue containing more 
or less imperfect cancellous bone spicules. In sev- 
eral cases small collections of foam cells were seen. 

The diagnosis may sometimes be made from the 
history (in a child 5 to 15 years of age) of insidious 
onset of dull pain in an extremity, with or without 
local tenderness. Trauma or even pathological frac- 
ture may first attract attention to the lesion. In 
many cases, however, symptoms have not been seen 
until adult life, and roentgenograms followed by bi- 
opsy usually lead to the diagnosis. 

Resection or curettage of accessible lesions usually 
relieved pain. Reduction and immobilization of the 
fractures resulted in good union, although when frac- 
tures were recurrent open reduction with bone graft- 
ing was done with success. Asymptomatic lesions 
may disappear spontaneously. 

The literature is well summarized, and excellent 
photomicrographs and roentgenographs illustrate 
the text, but no light is shed on the pathogenesis 
of this entity. Frances E. BRENNECKE, M.D. 


The Sensitivity and Innervation of the Articular 
Capsule. J. H. KELtcREN and E. P. Samue. J. 
Bone Surg., 1950, 32-B: 84. 

The sensitivity of fibrous articular ligaments and 
synovial membrane has been disputed and the con- 
tribution made by these structures to joint sensation 
is uncertain. 
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Deep sensibility has been separated into two main 
types, namely, pain and pressure. The authors have 
studied these sensory modalities in the knee joints of 
normal human volunteers and in patients undergoing 
arthrotomy under local anesthesia. Studies were 
made of the innervation of human and feline knee 
joints. 

The fibrous ligament was found to be a highly 
sensitive structure containing many spots which give 
rise to sensations of pain or pressure when stimulated 
mechanically or chemically. Synovial membrane 
was found to be a relatively insensitive structure 
which only occasionally contains pain-sensitive spots. 

Histological examination of articular capsule from 
the knee joints of normal and sympathectomized cats 
shows that articular ligaments have a rich nerve 
plexus and a variety of specialized and unspecialized 
nerve endings, most of which are somatic in origin. 
Synovial membrane contains a more delicate nerve 
network and also a variety of nerve endings, the 
majority of which are autonomic in origin. But a 
substantial number of somatic nerves enter the 
synovial membrane, some of which terminate in 
nerve loops, globular endings, or simple unspecialized 
endings. 

Histological examination of normal human artic- 
ular capsule shows that its innervation closely re- 
sembles that of the cat, but no sympathectomized 
human material was examined. 

The bearing of these findings on the symptomatol- 
ogy of joint disease is discussed briefly. 

Kenats H. SponseEt, M.D. 


On Injuries to the Acromioclavicular Joint. Erix 
MILiBourN. Acta orthop. scand., 1950, 19: 349. 


Between the years of 1937 and 1946 the author 
observed 58 cases of acromioclavicular joint injuries 
at the Lund Surgical Clinic. Fifty-three of the 58 
had occurred in men and 5 in women. The average 
age of the male patients was 37 years and that of the 
women was 36. 

The injuries commonly encountered were divided 
into two types: (1) mild, or distraction and subluxa- 
tion, and (2) severe, or luxation with complete dis- 
location. Forty-five of the 58 cases belonged to the 
mild type and 13 to the severe type. 

The treatment given was conservative in 44 cases, 
while more radical treatment was required in 14 
cases. The conservatively treated cases were 
managed by sling and adhesive strapping, but with- 
out rigid immobilization of the arm in an adducted 
position. 

Another form of conservative treatment was by 
means of a Frising abduction cushion, which was 
worn day and night. The Boehler brace was used 
in 3 of the author’s cases. The duration of the dis- 
ability in the conservatively treated cases was from 
6 to 80 days, the average being 23 days. Surgical 
treatment is not recommended in the mild cases of 
acromioclavicular injuries. 

Of the 13 patients with more severely injured 
shoulders, i.e., with complete dislocation of the 
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acromioclavicular joint, 7 were subjected to some 
(varied) surgical therapy. The period of incapacity 
in the surgically treated cases averaged about 65 
days. In 3 of the 7 patients, an extra-articular pro- 
cedure with wire or fascia lata was performed. An 
intra-articular procedure was done in the remaining 
4 patients. 

The results obtained were uniformly good. The 
functional end results were satisfactory both in the 
conservatively as well as in the surgically treated 
cases. Anatomically, the end results were poor in 
the conservatively treated, and in the intra-articularly 
treated cases. 

A 10 year follow-up study disclosed a high inci- 
dence of calcification of the acromioclavicular joints 
especially in the patients who had been treated with 
fascia lata suture. An equal number of patients 
treated conservatively also showed calcification of 
the joint. SaMvuEL L. GovERNALE, M.D. 


A Case of Synostosis in the Distal Radioulnar 
Joint. Mac FELLANDER. Acta orthop. scand., 1950, 
19: 411. 

Synostosis of the distal end of the radioulnar 
joint is rare. Some 200 cases of synostosis of the 
proximal radioulnar joint, however, have been 
observed. Most of these have proved to be of con- 
genital origin. 

The author reports the only single case of an 
acquired bridging of the radioulnar joint without 
involvement of the wrist joint. Arthritis and infec- 
tions are notorious for their ankylosing effect upon 
the wrist joint. Synostosis here, however, is tanta- 
mount to a contiguous extension of the joint pathol- 
ogy. 

The case report is that of a 38 year old female, 
pianist by profession, who 12 years previously had 
experienced high fever, tenderness, swelling, and 
discoloration of left wrist joint. Immobilization of 
the arm was instituted for a period of 10 weeks. 
While her general condition improved rapidly, pro- 
nation and supination were completely lost. 

Because of her occupation, the treatment con- 
sisted of resection of the distal end of the ulna and 
exostectomy. The wrist joint was not opened. Her 
functional results were excellent. 

Ordinarily, unless the patient’s occupation makes 
it mandatory, the author does not advocate any 
operation for this deformity. 

SAMUEL L. GOVERNALE, M.D. 


The Endocrine Basis for Slipping of the Upper Fe- 
moral Epiphysis. An Experimental Study. 
W. Rosert Harris. J. Bone Surg., 1950, 32-B: 5. 


An endocrine basis for slipping of the upper fem- 
oral epiphysis is suggested by the fact that the lesion 
is nearly always accompanied by abnormalities of 
growth, probably related to endocrine function. 
Both growth hormones and sex hormones alter the 
rate of proliferation of the cartilage cells in the 
epiphyseal plates. Anterior pituitary growth hor- 
mone stimulates the cells directly, with increase in 
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the thickness of the plates and in the rate of skeletal 
growth. The sex hormones slow the proliferation of 
these cells with decrease in the thickness of the plates 
and in the rate of skeletal growth. It is assumed that 
an imbalance between these two endocrines is the 
cause of structural weakness in the epiphyseal plates 
which makes them more susceptible to shearing 
stress. 

Young albino rats were used throughout the ex- 
periment. Three groups were used with equal num- 
ber of male and female animals in each group. One 
group was used as controls; a second group was 
gonadectomized and treated with anterior pituitary 
growth homones, and the third group was given 
estradiol benzoate. 

An apparatus was designed to test the shearing 
strength of the upper tibial epiphysis. Stress was 
such that the projection of the tibial tuberosity was 
not a factor. One tibia in each rat was tested for 
shearing stress and the other was prepared for 
histologic examination. 

Shearing tests indicated the following: the con- 
trol group required 1,150 gm. to displace the epi- 
physes, the growth hormone-treated animals _re- 
quired 650 gm., and the estrogen-treated animals re- 
quired 1,870 gm. The results on males and females 
were statistically similar. 

The histologic study indicated that the growth 
hormone-treated animals had thickening in the 
layers of proliferating and maturing cartilage cells in 
the plate. Numerous mitotic figures were found on 
the epiphyseal side of the plate. The plates from the 
estrogen-treated animals were much thinner than 
the control group. The cells in the cartilaginous 
portion of the plates were irregularly arranged and 
did not form orderly columns. The trabeculae in the 
metaphysis were increased both in number and in 
thickness. 

The normal epiphyseal plate of the rat is also 
described. The layer of hypertrophied cartilage 
cells next to the epiphyseal side of the provisional 
zone of calcification was found to be the constant 
site of separation. The thickness of the layer is 
altered by each hormone. Estrogen contributes to 
the narrowing of the hypertrophied cartilage layer, 
and hence to the strength of the plate. 

Previous investigations have shown that the 
estrogens inhibit the production of growth hormone. 
In this way estrogens act indirectly upon the epi- 
physeal plate. 

The abnormalities of growth associated with slip- 
ping of the upper femoral epiphysis in man suggest 
that the growth-hormone to sex-hormone ratio has 
been disturbed in favor of the growth hormone. 
This could occur in either of two ways: (1) by de- 
creased sex hormone secretion suck as occurs in the 
adiposogenital syndrome, or (2) by increased growth 
hormone secretion such as occurs in the tall, thin, 
rapidly growing child. 

It is suggested that such a mechanism may operate 
in cases of slipped upper femoral epiphyses. 

Kenatu H. SponsEt, M.D. 
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Improvement of Therapeutic Results in Open Joint 
Injuries and Suppurations of Joints (Zur 
Verbesserung der Behandlungsresultate offener 
Gelenkverletzungen und Gelenkeiterungen). K. 
LENGGENHAGER. Helvet. chir. acta, 1950, 17: 10. 


This article is based on observations made for the 
greatest part before the era of antibiotics and 
chemotherapy. 

The author emphasizes that, in contrast to time- 
honored beliefs, an open joint injury, if left alone, 
need not lead to ankylosis. Even without antibiotics 
and chemotherapy, no infection of the joint will 
occur if, after careful cleansing of the wound, 
sufficient drainage is assured by application of vio- 
form gauze drains. Gentle passive and active move- 
ments should be started a few days after the injury. 

In the cases of infected joint injuries, good func- 
tional results can be obtained with generous bi- 
lateral opening and drainage. This should be done 
whenever antibiotics, chemotherapy, or both, have 
failed to check the suppuration within 3 days. 
Passive exercises should be started as soon as the 
patient is afebrile. In infected large articulations 
traction should be applied to avoid degeneration 
and necrosis of the cartilage. Unless the pressure 
on the glenoid cavity is relieved by traction, degener- 
ation may develop rapidly under the toxic influence 


of pus. 
Numerous instructive pictures are added to the 
article. WERNER M. Sotmitz, M.D. 


A Preliminary Report on the Use of a Local Flap 
and Peg Bone Graft for Lengthening a Short 
Thumb. N.C. Hucues and F. T. Moore. Brit. J. 
Plast. Surg., 1950, 3: 34. 

The authors credit Gillies with the first discussion 
of a hypothetical method of lengthening partially 
amputated thumbs by local flaps. In the present 
article the authors report on 2 cases in which the 
method was used. Although the nerve supply to the 
skin of the local flap is interrupted, sensation may 
return to a high degree because the skin possesses 
normal nerve endings into which nerve fibers may 
=. Stability was achieved by cancellous peg bone 

raits. 

’ The operation of transforming an index finger into 

a thumb may be objectionable because it necessitates 

the patient’s learning a new neuromuscular pattern. 

Other methods, while retaining normal sensation in 

the new thumb, were thought to be somewhat un- 

sound or complicated and might ignore the normal 
neuromuscular pattern. 

The authors’ 2 patients had sustained traumatic 
amputation of the left thumb at the metacarpo- 
phalangeal joint along with injuries to other digits. 
Both patients were righthanded and were employed 
on grinding machines. Both worked for small firms, 
and their posts could not be held open for an indefi- 
nite period of time. 
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Fig. 1 (Hughes, Moore). Diagrams to show line of in- 
cision on the palmar and dorsal surfaces of the hand. 


The operation is carried out in a bloodless field 
secured by a pneumatic type of tourniquet. The cap 
of normal skin over the amputation stump of the 
thumb is retained in its entirety in the shape of a 
“cocked hat.” The base or pedicle of the flap is de- 
signed with a safe base-to-length ratio and a “delay” 
is unnecessary. The entire flap is undermined in a 
plane superficial to the venous plexes, except at the 
terminal scar where the dissection is completed down 
to the bone stump so that the entire flap can be “‘dis- 
located” from the metacarpal bone. 

Next, a block of bone with periosteum attached is 
cut from the full thickness of the iliac crest and 
shaped until the bone graft corresponds in thickness 
to the metacarpal bone. The peg is then carved to 
a width almost equal to that of the cancellous mar- 
row which has been exposed by shaving off the head 
of the metacarpal bone with a chisel. The bone graft 
is cut long enough to project the tip of the new 
thumb to the level of the metacarpophalangeal joint 
of the index finger. 

The peg bone graft is next firmly impacted into 
the metacarpal bone of the thumb. The skin flap is 
transferred over the bone graft. This leaves a raw 
area crescentic in shape at the base of the original 
metacarpal bone of the thumb. A part-thickness 
graft is then sutured in place over the raw area. 

While the reported method has not been fully 
proved and has been employed in only 2 cases, early 
results justified a preliminary report. 

KENNETH E. SHERMAN, M.D. 


Osteoarthritis of the Hip Joint, with Special Ref- 
erence to Treatment by Cup Arthroplasty. 
H. BIcKEeL. Am. J. Surg., 1950, 79: 420. 


With every step, the hip joint must carry the en- 
tire weight of the body. Any limitation in the range 
of motion or any irregularity of the joint surfaces 
which causes pain will result in changes in the nor- 
mal gait ranging from minor to complete disability. 
The magnitude of the disability from a painful hip, 
or worse, from two painful hips, cannot be ex- 
aggerated. Osteoarthritis of the hip joint, known 
also as malum coxae senilis, morbus coxae senilis, 
hypertrophic arthritis, and osteoarthrosis, is a most 
disabling manifestation of generalized ostecarthritis. 
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Fig. 2 (Hughes, Moore). Diagram showing peg bone 
graft in position covered by “‘cocked hat” flap. Note that 
the true gain in — of the thumb is camouflaged by 


the advancement of the thumb web which takes place. 

It is more common in men than in women. Although 
it is much more common in later life, it occasionally 
manifests itself in the younger age groups. It is 
most frequently unilateral, but bilateral occurrence 
of osteoarthritis is frequent enough to make treat- 
ment a real problem. 

There is no specific etiologic factor in osteoarthri- 
tis of the hip. Perhaps the most important factor 
is trauma. There is no doubt that the gradually 
diminishing blood supply of the hip consequent to 
age and arteriosclerosis or functional vasoconstric- 
tion hastens, perhaps in many cases causes, the de- 
generation of the articular surfaces. Osteoarthritis 
certainly develops in hips which have previously 
been damaged by an infectious process such as that 
associated with rheumatoid arthritis or with any 
specific infection. 

The fundamental pathologic process in osteo- 
arthritis is the degeneration of the mucinous portion 
of the hyaline cartilage. This is followed by fibrilla- 
tion of the cartilage, which is characterized by a 
splitting of the matrix prior to complete degenera- 
tion and wearing away; eventually a sclerotic sub- 
chondral bone plate is left and beneath this cyst- 
like cavities may be present. These cysts may form 
also in the ilium about the acetabulum. 

The marginal proliferative bone changes about the 
acetabulum and head of the femur at the insertion 
of the periosteum and synovium may be caused by 
the traumatic hyperemia which occurs in these 
tissues subsequent to the use of the degenerating 
joint. Loose flecks or plaques of cartilage and osteo- 
cartilaginous loose bodies are not uncommonly found 
in joints which are undergoing such changes. 

Characteristically, there is proliferation of bone 
with lipping and osteophyte formation. Narrowing 
of the joint space and marked sclerosis and eburna- 
tion of the cortical bone occur. Cystlike areas of 
degeneration are present about the articular sur- 
faces. The head of the femur enlarges and becomes 
flattened on the weight-bearing surface, assuming an 
oval shape. The acetabulum appears large and deep 
and conforms to the shape of the head of the femur. 
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Just when the onset of osteoarthritis in a hip oc- 
curs is difficult to state. Many such lesions observed 
roentgenologically in their inception are asympto- 
matic, but on physical examination one will find 
some limitation of rotation in the hip. Slowly, pro- 
gressively, and insidiously, the process goes on until 
pain and marked limitation of motion are present. 
Deformity in the form of adduction and flexion of 
the hip may take place. 

Conservative treatment of osteoarthritis of the 
hip is designed purely to decrease the wear and tear 
on the hip joint and to relieve the pain and the 
muscle spasm. It consists of weight reduction in 
heavy individuals, avoidance of long hours of stand- 
ing and walking, and the use of a cane or a crutch. 
Heat, massage, and aspirin are about the only agents 
available for the reliet of pain and muscle spasm. 
Occasionally, changing the relationship of the weight- 
bearing surfaces of the hip joint by a lift on one heel 
will help temporarily. 

The most certain way to relieve pain and de- 
formity in a hip affected with osteoarthritis is by 
arthrodesis, with the joint fixed in good position. 
In a person who subjects his hips to hard use ar- 
throdesis should be done. Several things, however, 
mitigate against this procedure: (1) patients with a 
surgically ankylosed hip are somewhat clumsy, and 
some inconveniences attend a stiff hip; (2) in many 
patients with osteoarthritis both hips are involved, 
and it is difficult to predict when unilateral disease 
will become bilateral; and (3) a surgically ankylosed 
hip will not be accepted by some individuals; conse- 
quently various operations have been designed to 
relieve symptoms and deformity and yet to permit 
maintenance of motion. 

Operations designed to increase the circulation of 
the head and neck of the femur are (1) the drilling 
of multiple holes from the trochanteric region into 
the neck and head of the femur, and (2) a guttering 
operation on the neck of the femur into which a 
pedicle of muscle is inserted. Temporary and oc- 
casionally permanent relief of symptoms is reported, 
but the results have not been very satisfactory. 

Partial denervation of the hip joints by sectioning 
the obturator nerve either by an intrapelvic or an 
extrapelvic approach has been done for some time 
and recently has come in for much consideration. 
On occasion, the posterior sensory nerves to the hip 
joint arising from the sciatic nerve have also been 
sectioned. The results have not been consistent or 
predictable in the relatively small series of cases 
that have been reported. In a few cases the author 
and his associates have attempted, by obturator 
neurectomy, to relieve pain following cup arthro- 
plasty but the results have not been good. 

Osteotomy of the upper end of the femur to change 
the relationship of the weight-bearing surfaces of 
the hip joint has been done and is being done for pain 
in the hip. While it must be admitted that in some 
cases the pain is relieved, it is difficult to believe that 
the relief will be permanent in such a mechanically 
unsound and incongruous joint. 
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Cheilotomy and acetabuloplasty have not proved 
satisfactory in the long run. 

Arthroplasty of the hip joint has been done for 
years, with or without interposing membranes, but 
the results have not been sufficiently encouraging 
for this procedure to find many advocates until the 
advent of the vitallium mold as developed by 
Smith-Petersen. 

From the figures presented in the original article, 
cup arthroplasty of the hip still leaves something to 
be desired. With better selection of patients, with 
better operative technique, and with time and use 
of the operative hip there appears to be some reason 
to believe that results will improve. The figures re- 
ported were obtained in spite of the fact that the 
condition of the 5 patients became worse because of 
lucite cups, two of which were proved, on exploration, 
to be fractured. 

The author reports that the condition of 5 other 
patients had improved in the past 3 years. 

It is believed that cup arthroplasty has a very 
definite place in the treatment of osteoarthritis of 
the hip joint. 


Plastic Replacement of Torn Cruciate Ligaments 
by Pedicled Tendon Transposition (Ueber den 
lastischen Ersatz der Kreuzbaender durch gestielte 
hnenverpflanzung). Kurt LinpEMANN. Zschr. 
Orthop., 1950, 79: 316. 

The diagnosis of an old tear of the cruciate liga- 
ments is made when there is atrophy of the leg 
muscles, a feeling of weakness, and insecurity of the 
knee joint. The inability to bear weight on the knee 
joint in a semiflexed position also is a valuable 
diagnostic sign. The primary repair of the torn 
cruciate ligaments is occasionally found to be 
successful. 

In 1932 Wittek sutured the torn anterior cruciate 
ligament to the posterior ligament with good re- 
sults. Bircher in 1933 replaced the torn cruciate 
ligaments with beef fascia. Lange also transplanted 
fascia taken from the lateral iliotibial band with its 
distal portion left attached. This treatment is re- 
ported to be very successful. Felsenreich uses the 
gracilis muscle, and occasionally the semitendinosus 
muscle to replace the torn cruciate ligaments by 
leaving the insertion of the tendon intact. In all 
instances the feeling of weakness disappeared and the 
push and pull sign could not be elicited postopera- 
tively. A parapatellar incision was made and carried 
down into the knee joint. A second incision was 
made along the course of the gracilis muscle. The 
tendon was severed at its point of insertion and dis- 
sected free to the level of Hunter’s canal. The end of 
the tendon was pulled anteriorly through a hole made 
in the posterior aspect of the capsule. The tendon 
was then pulled through a hole in the anterior posi- 
tion of the tibial condyle and sutured somewhat 
medial to the tibial tubercle. In the replacement 
of the torn posterior cruciate ligament the gracilis 
tendon was fixed to the posterior aspect of the tibial 
condyle. A plaster cast was applied for 3 weeks. The 
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Fig. 1. Fig. 2. 

Fig. 1 (Lindemann). 6, The original course of the gracilis 
tendon. c, The course of the gracilis tendon transplanted 
to the posterior aspect of the thigh. d, The entrance of 
the tendon into the posterior aspect of the capsule. e, 
Canal drilled through tibial condyle with tendon in situ. 
A diagram illustrating the replacing of the anterior cruciate 
ligament by the gracilis tendon. 

Fig. 2. Diagram of the lateral view. a, The diagonal 
course of the transplanted tendon through the knee joint 
between d and e. 


cast was then bilvalved and active and passive 
exercises were started with no weight bearing. 
GeorcE I. Reiss, M.D. 


FRACTURES AND DISLOCATIONS 


Medial Epicondyle Injuries. FrepEricx M. Smita. 
J. Am. M. Ass., 1950, 142: 396. 


It is pointed out that injuries to the medial epicon- 
dyle of the humerus are common, though usually not 
as serious as they appear to be in the general opinion 
of practitioners. It is important to note whether or 
not the epicondyle has been displaced into the elbow 
joint, as conservative treatment will be successful 
in cases in which this has not occurred. Where there 
has been displacement of the fragment into the 
joint, open operation through a medial incision must 
be done to remove this fragment, and it may then be 
reattached to its normal site on the humerus by 
sutures or nails, or it may be excised and the mus- 
cles attached to the former site of the epicondyle. 

The diagnosis of elbow injuries in children is not 
complete until all of the ossification centers have 
been accounted for, and are found to be in their 
proper positions. 

Conservative treatment is indicated in all cases of 
epicondylar displacement except those which be- 


Fig. 3. Fig. 4. 

Fig. 3 (Lindemann). Diagram: Replacement of the pos- 
terior cruciate ligament. The oblique canal within the me- 
dial condyle of the femur. The oblique course of the tendon 
within the knee joint corresponds to the course of the pos- 
terior cruciate ligament. 

Fig. 4. As seen in Figure 3, the muscles and the tendon 
were placed on the medial aspect of the medial condyle; 
e corresponds to the insertion of the tendon at the posterior 
origin of the decussating ligament on the posterior aspect 
of the tibial condyle. 


come intra-articular, or in which ulnar nerve damage 
has taken place. The period of immobilization 
should be as short as the symptoms will permit, 
and early active exercises within the limits of pain 
should be started. The status of the ulnar nerve 
should be observed and frequently checked during 
treatment, and, should it be contused or otherwise 
damaged, it is wise to transpose it to the anterior 
surface of the reattached muscles, to avoid the possi- 
bility of its becoming fixed in scar, and also to pro- 
vide relaxation for it. The author makes use of the 
injection of isotonic sodium chloride into the nerve 
sheath as a prophylactic against fibrosis within this 
sheath. The prognosis is excellent if the condition is 
treated early and is not overtreated. 
Newron C. Meap, M.D. 


Concerning the Opportunity of Suture in Open 
Fractures and Grave Traumatisms of the Ex- 
tremities (Sobre la oportunidad de la sutura en las 
fracturas expuestas y en los traumatismos graves de 
los miembros). Cartos E. OTTOLENGHI. Rev. As. 
méd. argent., 1950, 64: I. 

The treatment of open fractures is one of extreme 
urgency and the surgeon must make it a race against 
infection, since the area of these fractures must be 
regarded as contaminated within 6 to 8 hours of the 
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accident and as infected after this interval. The 
antibiotics, especially penicillin, delay bacterial re- 
production and allow more time in which to act, 
but the rules given still stand and have not been 
disproved. All authors agree that the first surgical 
procedure will be decisive for the patient. Treat- 
ment must be complete and in accordance with the 
following five principles laid down by Trueta: im- 
mediate surgical intervention, cleaning of the wound, 
resection of the contused tissues, drainage, and 
immobilization. 

When the soft tissues and the bone have been 
attended to, the surgeon must decide whether to 
close the wound or not. Primary suture is permiss- 
ible only under the following conditions: (1) when 
the case is recent, not more than 8 hours having 
elapsed since the accident; (2) when there is no 
marked contusion of the soft tissues; (3) when total 
excision of the dead tissue and foreign bodies has 
been done; (4) when there is a good local and peri- 
pheral circulation; (5) the skin must have a normal 
appearance; (6) when suture can be made without 
tension and without dead spaces; (7) when operation 
can be done in organized surroundings by an experi- 
enced surgeon and under conditions in which the 
patient can be carefully watched postoperatively; 
and (8) when the patient will remain in the hospital 
where the emergency operation took place. 

Primary suture is the ideal treatment of open 
fractures, but it is dangerous and the patient will 
run less risk if the area is left open. The author be- 
lieves that in many cases some of the rules are for- 
gotten which accounts for the failures encountered. 
A striking fact observed by him is that in practically 
100 per cent of the cases which reach him after hav- 
ing been treated the wound has been closed. This 
is certainly not justifiable. 

Experience in the last war has demonstrated the 
value of delayed suture of wounds. Unless the men- 
tioned conditions are fulfilled, the wound should be 
left open. This attitude provides a safety valve and 
protects the patient against infection with resulting 
gangrene, osteomyelitis, or phlegmon. Leaving the 
area open offers practically no inconvenience pro- 
vided the excision has been carefully done; in a 
second stage of the operation between the fifth and 
fifteenth days after the first operation, secondary 
suture is performed which affords perfect healing of 
the wound, or a plastic operation is done in cases in 
which loss of skin requires it. Various cases are 
cited in support of these remarks. 

RicHARD KEMEL, M.D. 


Extended Indication for Fracture Treatment with 
Parallel Wire Transverse Counterpull (Erwei- 
terte Indikation fuer die Knochenbruchbehandlung 
mit parallelen Drahtquergeg gen). H. B. 
KemKEs. Chirurg, 1950, 21: 40. 

Two parallel stainless steel wires, 1 to 2 cm. apart, 
are drilled through the fragments of the fracture in 
such a manner as to meet the fracture plane as per- 
pendicularly as possible. With special pliers a bayon- 
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et-shaped sharp bend is made on opposite sides of the 
two wires close to the skin and the unchanged side of 
each wire is fastened to a Kirschner tension stirrup. 
The bayonet-shaped bends cut through the soft 
tissues and end at the bone surface, but their con- 
tinued pull presses the fragments together. When the 
tension possibilities of the stirrup are exhausted be- 
fore the bayonet-shaped bends reach the bone, the 
stirrup is loosened and replaced under tension. Re- 
moval of the wires is easily accomplished in the op- 
posite direction provided the ends of the wires on the 
bent side protrude sufficiently from the skin surface. 

The use of the method depends on the topographic 
possibilities. The most appropriate fractures for this 
treatment are those of the tibial shaft and head, in 
which excellent results are obtained. Kemkes sees 
an extended indication of the method in the cases in 
which a fracture must be surgically reduced for any 
reason whatever. For instance, when an isolated 
tibial shaft fracture cannot be reduced or does not 
form a callus, there is usually an impediment in the 
form of a bone block (intact fibula) or of interposed 
soft tissues which requires surgical correction. Un- 
der the circumstances the parallel wires can be in- 
serted under visual control. It will often be un- 
necessary to perform osteotomy of the blocking fibu- 
la. In cases of pseudarthrosis after the ends of the 
fragments have been freshened, it will also be ad- 
vantageous to obtain exact adaptation of the frag- 
ments under visual control. The fracture fixed by 
this method is placed on a plaster or Braun splint to 
wait for callus formation. 

The advantages of the method are its technical 
simplicity, its reliability, and the absence of danger 
to the patient. The method avoids the error inherent 
in the various traction apparatuses which may pull 
the fragments too far apart. The exact fixation of 
the fracture shortens its healing period, and the 
presence of a minimum of foreign substance does 
not interfere with callus formation. The disadvan- 
tage of the method lies in its limited applicability 
since its use is practically reduced to the lower ex- 
tremity. The method is particularly well adapted to 
render good services in the torsion fractures of the 
lower extremities of skiers. Even in transverse frac- 
tures of the tibia the author has succeeded in using 
the method when the parallel wires reached the frac- 
ture plane at an angle of about 45 degrees. He has 
obtained excellent results in transverse fracture of 
the olecranon by inserting the wires along the 
longitudinal axis of the ulna. The so-called drill- 
hole osteomyelitis can be avoided by clean work, 
sufficient tension on the wires to avoid displacement 
of the fragments, and timely removal of the wires. 

RicHarpD KEmEL, M.D. 


The Reduction of Fractures of the Forearm by 
Direct Leverage (Le réduction des fractures de 
l’avant-bras par le levier démonte-pneu). FERNAN- 
DO DE Moras. Acta orthop. belg., 1950, 16: 5. 


Direct leverage for reduction of fractures of 
the forearm was first described by Thompson (J. 
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Bone Surg., 1936, 19: 397). He did not employ pre- 
liminary traction but used a dental instrument to 
implement the leverage. In 1940 Rocher of Bor- 
deaux described this same technique and used the 
term “‘démonte-pneu”’ to designate the method. 

In the region where the author is located (Brazil) 
the frequency of these injuries (which are 2 or more 
days old when reaching the hands of the orthopedic 
surgeon) has resulted in the introduction of gentle, 
continuous traction (method of Weinbert or of 
Sokolowsky) before the operation is attempted. 

When the fragments are more or less on the same 
level a puncture-incision is made with a tenotome 
over the dorsal surface of the broken radius or ulna, 
the site depending upon the predominant deviation 
of the fragments. The incision should be placed 
somewhat lower than the level of the fracture. The 
tenotome is inserted obliquely, so that after the 
operation is finished the tissue planes will more or 
less come to overlap and thus obliterate the line of 
incision. After the tenotome is withdrawn, a stylet, 
or a thin Steinmann nail (4 mm.) with a sharp point 
is inserted between the fracture surfaces and used as 
a lever, under control of the fluoroscope, to reduce 
the fracture fragments. In some instances the stylet, 
or nail, is carried through an arc of 180 degrees be- 
fore the reduction is obtained. 

When reduction is obtained and checked by means 
of the fluoroscope, the part is immobilized in an un- 
padded plaster cast, the stylet, or nail, having been 
withdrawn. The author sees no reason for leaving 
the stylet in place and embedding it in the cast as 
has been done by both Thompson and Rocher. 

Five children, ranging in age from 4 to 15 years, 
with neglected fractures (2 to 7 days) have been 
treated in the author’s service with this method. 
Roentgenographic reproductions in the original text 
show the excellence of the results obtained. 

Advantages of the method are absence of scar, 
small liability of infection, reliable bony consolidation, 
minimum demands for anesthesia (the operation 
can be done under local anesthesia), treatment may 
be ambulatory if the skill of the surgeon is adequate, 
and, most important, the financial outlay is minimal. 

Despite the progress in the methods of traction in 
these fractures, recourse must be had to open opera- 
tion; and this nonmutilating and reliable method 
can be recommended. Joun W. Brennan, M.D. 


A Critical Consideration of Primary Subtrochan- 
teric Osteotomy and Internal Fixation for Re- 
cent Intracapsular Fractures of the Femoral 
Neck. Tuomas Kine. Austral. N. Zealand J. Surg., 
1950, 19: 177. 

The operation of primary subtrochanteric osteot- 
omy with internal fixation of the reduced intracap- 
sular femoral fracture has been proposed by several 
surgeons in recent years and has been used by the 
author for a period of 3 years in the treatment of all 
fractures of this type unless the patient was mori- 
bund. The first 50 consecutive patients so treated 
are reported upon. The advantages have been that 
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(1) the fracture line becomes almost horizontal when 
the 125 degree angle plate is attached to the nail in 
the femoral head, and after osteotomy the fragments 
are adducted; (2) weight-bearing is transferred to 
the lateral pelvic wall below the acetabulum and 
underneath the fracture line; (3) the occurrence of 
avascular necrosis has been only 4 per cent as com- 
pared to 28 per cent after nailing alone. 

Certain. disadvantages of the procedure have 
been: (1) nonunion at the osteotomy site in 5 per cent 
of 140 subtrochanteric osteotomies for various con- 
ditions, and in cases in which only external splinting 
was used (not at all in the present series), internal 
fixation was used after impacting the femoral shaft 
into the base of the trochanter; (2) no improvement 
in the percentage of bone union at the fracture site 
over that obtained by nailing, with or without 
grafting, i.e., 70 per cent. Contrary to the experience 
of some writers, when nonunion of the fracture 
occurred the functional result in the osteotomized 
patients was poor or bad, pain and weakness being 
the chief difficulties. No greater shock was incurred 
during the additional surgery, nor were there any 
instances of infection. All were treated with penicil- 
lin and sulfonamides. 

Special features of the technique of operation are 
adequately explained and demonstrated by numer- 
ous diagrams. The peculiar advantage of primary 
osteotomy in the author’s hands has been the low 
incidence of aseptic necrosis of the femoral head. 

Frances E. BRENNECKE, M.D. 


Anterior Isolated Luxation of the Head of the Fibula 
(Lussazione anteriore isolata della testa del perone). 
Pier Luici Bisorti. Riforma med., 1950, 64: 80. 


In a sports contest the 25 year old patient caught 
the ball with the left foot and kicked it across to a 
companion, then made the movements of return to 
the original position. In doing this, however, his 
right foot was impeded in the twisting movement by 
the foot of a fellow player. Thus the right knee and 
thigh underwent a movement of torsion internally, 
the right foot being unable to follow. It was with 
this motion that the acute pain was felt and the pa- 
tient was unable to rise to his feet again. 

Upon arrival at the hospital the head of the fibula 
could be felt in front of and above the tuberosity of 
the tibia. It was painful to palpation. At the nor- 
mal position of the fibula with reference to the 
superior tibiofibular joint there was a flat depressed 
surface. Passing across this obliquely from above 
downward and forward was a tense, thick cord, the 
tendon of the biceps femoris muscle. The axis of the 
fibula and that of the tibia formed an acute angle 
which was open upward. The knee joint itself was 
not painful; however, it could be flexed actively but 
little and could not be fully extended. 

Roentgenologic examination disclosed the head 
of the fibula displaced laterally and forward, form- 
ing an angle of about 10 degrees with the tibia. 

Treatment under novocain local anesthesia con- 
sisted in continuous pressure with both thumbs of 
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the operator in a direction from the front backward, 
anassistant meanwhile exerting traction and attempt- 
ing to evert the leg with respect to the thigh which 
was held firmly by a second assistant. After a 
minute or so of such manipulative effort the fibular 
head suddenly slid posteriorly with a detectable 
snap. Roentgenology showed that the fibular head 
was still not entirely replaced. That same day the 
patient who was getting about on crutches slipped 
and involuntarily put down the involved foot for 
support. Immediately there was a violent pain in 
the affected knee. The clinical and roentgenological 
examination now disclosed the fact that the head 
of the fibula had returned to its normal position. 
A plaster splint was applied for 20 days. 

After dismissal with removal of the splint the 
joint had become perfectly mobile again and there 
was very little sensitiveness over the affected 
fibular head. The patient was advised to wear an 
elastic bandage. 

This case is fully reported because of the slightly 
different modus of the injury, because the patient 
was able to relate the details of the happening with 
perfect clarity, and because very little has been said 
about this dislocation (especially in the Italian lan- 
guage), in the current text books on dislocations 
and fractures. Joun W. Brennan, M.D. 


ORTHOPEDICS IN GENERAL 


Function of the Sulfuric Esters of High Molecular 
Weight in Heterotopic Ossification (Funzione 
degli esteri solforici ad alto peso molecolare nell’ossi- 
ficazione eterotopica). P. Lr Vori. Amn. ital. chir., 
1949, 26: 494. 


In the present experimental study, the authors 
used 8 dogs of average size. These animals were kept 
on a mixed diet. Through a median suprapubic 
laparotomy, he exteriorized the bladder and, under 
maximal aseptic precautions, excised a lozenge of 
tissue which he washed in sterile physiologic salt 
solution; the bladder and abdominal wall were closed 
in layers. The mucosa of the specimen was detached 
from the muscular layer and fragments of mucosa, 
about 1 by 1 cm. in size, were grafted into the neck 
muscles of the same animal. All wounds healed by 
first intention and the animals were killed in groups 
of two, after 10, 20, 25, and 30 days, these periods 
being selected to avoid the necessity of prolonged 
decalcification which would have an injurious influ- 
ence on the subsequent histologic treatment. 
Specimens taken from the implantation zones were 
fixed and stained according to Holmgren and 
Wilander’s technique which allows preservation in 
the histologic sections of the sulfuric esters respons- 
ible for the metachromatic staining with toluidine 
blue. The findings were as follows: 

1. In the first 10 days, the implanted epithelium 
undergoes degenerative changes which determine in 
it the appearance of metachromasia, probably attrib- 
utable to the presence of mucoid in sulfuric acid 
formed as a result of the mucosal degeneration. 


2. Between the tenth and twentieth days, mast 
cells rich in intracellular granula metachromatic sub- 
stance (polymucoidin sulfuric acid) appear in great 
numbers in the peripheral zone of the reaction tissue 
formed around the implant; simultaneously there is 
metachromasia in the collagen fibers of the zone 
destined to be transformed into osteoid tissue. 

3. With the appearance of bone, there is a tend- 
ency to diminution of the mast cells while the diffuse 
metachromasia of the osteoid tissue disappears 
gradually and persists only in the bone ot more 
recent formation. 

4. This confirms the hypothesis that bone forma- 
tion, even when it does not follow a cartilaginous 
phase, is preceded by imbibition of the tissue with 
sulfuric esters of high molecular weight, which, in 
the case of cartilage, consist of chondroitin sulfuric 
acid, and in the other case, of mucoidin sulfuric 
acid. It is probable that these substances are de- 
livered to the fibrillary tissue and then to the ossi- 
fiable amorphous substance deriving from it, through 
the mast cells, in analogy with the observations of 
Sylvén in neoplasms. 

5. Thus it seems probable that the sulfuric 
esters of high molecular weight constitute one (if 
not the principal one) of the factors determining the 
ossifying power of the tissues, and that their pres- 
ence is the essential element to make it possible for 
the alkaline phosphatases to exercise their function 
and for deposition of calcium salts in the tissue to 
occur. RicHaRD KEMEL, M.D. 


Arteriography in Bone Tumors. ReEyNALpo Dos 
Santos. J. Bone Surg., 1950, 32-B: 17. 


The author has studied 100 cases of tumors of the 
extremities and many cases of chronic osteomyelitis 
by simple arteriography with the aid of serial roent- 
genograms. 

To understand the arteriography of bone tumors, 
comparisons were made with normal arteriograms, 
those of soft tissue tumors, and those of inflammatory 
lesions. 

Sarcomas arising from soft tissues of the thigh 
show a rich vascular network of hairy appearance 
arising from the deep femoral artery, together with 
a tangled mass of new vessels, nearly all of the same 
diameter. In contrast, inflammatory lesions are as- 
sociated with simple hyperemia in which the arterial 
pattern retains an orderly and regular arrangement 
with successive branches of decreasing diameter. 
In other examples, the vascular network of a tumor, 
usually a sarcoma, shows multiple dilatations with 
the formation of “blood pools” which again are a 
consequence of new tissue formation. 

In new growths the blood passes almost directly 
into the veins without interposition of capillaries. 
An increased speed of arteriovenous flow is one of 
the most constant features of the circulation of 
tumors, particularly sarcomas of the bone and soft 
tissue. The first veins to be filled may be seen to arise 
directly from the tumor itself. The abnormal vascu- 
lar pattern defines clearly the limits of the tumor, 


the extent of which is seldom disclosed by routine 
radiographs. 

Blood pools are often seen in osteoclastomas. 
Filling of the venous tree is less rapid than in sarco- 
mas, this being a sign of relative benignity. Radio- 
graphic examination one or more months after ar- 
teriography showed that the tumor was still im- 
pregnated with thorotrast. 

Arteriograms in chronic osteomyelitis show rela- 
tive ischemia at the level of the bone lesion, which is 
in distinct contrast to the newly formed circulation 
of tumors. : 

Whereas, in malignant tumors new formations of 
vessels and early filling of the veins are prominent 
features, these features are not seen in benign tu- 
mors. The greater the activity of the malignant 
tumors, the more pronounced is the new formation 
of vessels, and the more rapid is the filling of the 
veins. 

Arteriography may be used to assess the response 
of the tumor to irradiation. After successful irra- 
diation, the arteriogram assumes a more normal ap- 
pearance. 

Twenty-six illustrative roentgenograms are re- 
produced. Kenatu H. SponsEt, M.D. 


A Clinical Analysis of 205 Cases of Malignant Bone 
Tumor. SAMUEL BRADLEY PrREvo. J. Bone Surg., 
1950, 32-A: 298. 

Few large series of bone tumors correlating patho- 
logic material with clinical material have been re- 
ported. The present analysis includes only cases of 
bone tumor diagnosed by biopsy and adequately fol- 
lowed. About 0.8 per cent of all orthopedic patients 
seen at the Campbell Clinic were suffering from some 
type of bone tumor, and of 702 tumors, 415 were 
considered malignant. These have been divided as 
follows: 152 osteogenic sarcomas, 163 metastatic 
tumors, 65 Ewing’s tumors, 24 fibrosarcomas, and 
11 multiple myelomas. The highest incidence oc- 
curred in the second decade and the next highest in 
the third decade; relatively few cases occurred in any 
other age group. 

There were 55 cases of Ewing’s tumor, 42 cases of 
metastatic tumors, 41 cases of osteogenic sarcoma, 
30 cases each of chondromyxosarcomas and fibro- 
sarcomas, and 7 cases of multiple myelomas. Five 
year cures are recorded in 1' case of Ewing’s tumor, 2 
cases of osteogenic sarcoma, 4 cases of chondro- 
myxosarcoma, and 1 case of fibrosarcoma. 

An analysis has been made as to the duration of 
symptoms before the onset of treatment and the 
duration of life from the onset of symptoms in pa- 
tients with various types of tumor. In respect to 
Ewing’s tumor, the duration of life of patients in 
whom early amputation was done was much longer 
(40.5 months) from the onset of symptoms than that 
_of patients treated by roentgen therapy only (24.7 
months). There were no recoveries encountered 
among the patients presenting either metastatic 
tumors or multiple myelomas. 

FrRaNcEs E. BRENNECKE, M.D. 
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Physiologic and Morphologic Modifications of 
Striated Muscles after Intra-Arterial Injections 
of Organic Iodine Product into the Brachial 
Artery of Dogs. Experimental Volkmann’s 
Disease (Modifications physiologiques et morpho- 
logiques du muscle strié aprés injections intra- 
artérielles d’un produit iodo-organique dans l’artére 
humérale du chien. La maladie de Volkmann expé- 
rimentale.) R. FONTAINE, CH. KAysER, M. KLEIN, 
Cu. Marx, and A. Dany. Rev. chir., Par., 1950, 69: 
55. 

Volkmann’s syndrome, observed chiefly after cer- 
tain types of supracondylar fractures in children, is 
characterized by contractures of the muscles, and 
sclerosis. 

The authors observed a typical Volkmann’s con- 
tracture, which lasted 10 minutes, in a patient who 
for the purpose of cholecystography was inadvert- 
ently given an injection of an organic iodine product 
into the brachial artery instead of an intravenous 
injection. 

This observation suggested the following experi- 
ments. An organic iodine preparation with spasmo- 
genic properties, called tenebryl, was injected into 
the brachial artery of dogs. The injection was fol- 
lowed by violent pains, disappearance of the periph- 
eral pulse, lowering of the temperature of the plantar 
surface, and a strong contraction of the epitrochlear 
muscles. The contracture, causing a flexion of the 
corresponding paw, was recorded with a cathode os- 
cillograph. It appeared 4 seconds after the injection, 
and lasted from 15 to 30 minutes, in accordance with 
the dose of the compound, and could be reproduced 
by a second injection. After section of the nerves, 
the contracture was less intensive, lasted a shorter 
period of time, and could not be reproduced by a sec- 
ond injection. 

The experimentally produced contractures were 
the sequel of a reflex and a peripheral mechanism. 
The afferent paths of the reflex pass the posterior 
roots. The sympathetic chain does not participate 
in this reflex: stellectomy combined with resection 
of the second and third thoracic ganglia does not 
modify the contracture. The latter fact is not due 
to excitation of the endothelium of the large arteries 
or to irritation of the nerve trunks. Tenebryl has a 
peripheral effect; it acts directly on the muscle tis- 
sue and its sensory receptors. 

Josepu K. Narat, M.D. 


Radiation Scoliosis. An Experimental Study. At- 
vin M. ARKIN and Norman Simon. J. Bone Surg., 
1950, 32-A: 396. 

Experimental scoliosis has been produced in two 
ways—indirectly by asymmetrical pressure on the 
vertebral bodies, and directly by destruction of 
epiphyses. 

The authors have effected spinal epiphyseal 
growth disturbances by implantation of radon 
seeds and by the use of roentgen-ray beams. The 
present study was carried out on growing rabbits. 

Irradiation resulted in wedging of the vertebrae. 
The intervertebral discs were wider at the concavity 
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of the curves, illustrating nature’s attempt at func- 
tional compensation of the spine. Histologic study 
indicated that the deformity was caused by asym- 
metrical arrestment of epiphyseal growth. None of 
the animals showed gross or microscopic evidence of 
necrosis, marrow fibrosis, or inflammatory infiltra- 
tion. 

By this method, direct unilateral suppression of 
epiphseal growth can be controlled to produce 
wedging in a predictable area, an effect which may be 
applicable to treatment of clinical scoliosis. 

Kenatu H. SponsEt, M.D. 


Neonatal Sciatic Palsy. W.H. Faurni. J. Bone Surg., 
1950, 32-B: 42. 

The author observed 11 infants with neonatal 
palsy. These cases occurred between April, 1945 and 
January, 1948 at the Walton Hospital, Liverpool, 
England. 

Because of the paucity of similar cases in the liter- 
ature, he was led to study and report this problem. 

Careful analysis of the cases from every angle dis- 
closed that the common feature of all the newly born 
infants was a state of asphyxia livida or pallida. The 
condition responded slowly to clearing of the air 
passages and the injection of a restorative drug into 
the umbilical cord. 

On examination of each infant, one lower extrem- 
ity was seen to be limp and the buttock usually 
showed a bruise. The paralysis was always of the 
peripheral type, none showing spastic paralysis or a 
progressive nerve lesion. The day of delivery the 
infant’s buttock and thigh often showed edema in 
the area surrounding the bruise. There were no 
fractures. Sloughs occurred in the buttocks in 5 
patients. One patient with a slough died secondary 
to toxemia and dehydration. 


Of the ro survivors, only 3 recovered normal limb 
function; 7 had residual paralyses and underdevel- 
oped extremities. 

The following commentary by Bryan McFarland 
is quoted: 

“The editor’s attention was arrested by such a 
large series of a condition about which he had no 
knowledge. Comparative statistics from other 
maternity hospitals revealed no similar cases. 

“Austin O’Malley investigated the conditions at 
the Walton Hospital. He noticed that the routine 
treatment of neonatal asphyxia included the injec- 
tion of a certain proprietary drug into the umbilical 
cord. In other maternity hospitals a different pro- 
prietary drug was so injected. 

“Tt may seem a far cry from the umbilical cord to 
the sciatic nerve, but actually the connection is not 
so remote. The hypogastric artery coming into the 
cord runs into the internal iliac artery; and in the 
fetus this is a larger vessel than the external iliac 
artery. Below the entry of the hypogastric artery, 
the next branch of any size to leave the internal iliac 
is the inferior gluteal artery. If the fluid left the 
internal iliac artery by the first branch, it would be 
concentrated in the tissues immediately supplied by 
the inferior gluteal artery which includes part of the 
sciatic nerve, the muscles, and the lower half of the 
gluteal region—in fact, the very zone in which Fahrni 
found his lesion. This would only occur when the 
needle entered the umbilical artery and sufficient 
fluid was concentrated in this area. 

“Two years have elapsed since the use of this drug 
was suspended and no other case of neonatal sciatic 
palsy has been noted at this hospital.” 

The commentator is satisfied that injection of this 
drug was etiologic in the development of the palsies 
and sloughs. Kenatu H. SponsEt, M.D. 
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BLOOD VESSELS 


Complications of Arteriography. Case of Acute 
ngrene with Fatal Outcome (Sur les accidents 
de l’artériographie. Un cas de gangréne aigue a 
évolution mortelle). R. Joyeux, A. BIscAYE, and 

G. Carur. Sem. hép. Paris, 1950, 26: 948. 


Arteriography is indispensable for the establish- 
ment of indications for surgical intervention in 
arteritis. Unfortunately the method is not devoid of 
danger. 

In a woman, aged 54 years, with circulatory dis- 
turbances of the left lower extremity, the essential 
findings were as follows: hypertension, presystolic 
gallop, normal electrocardiogram, renal involve- 
ment, arteritis of the left lower extremity, and 
questionable serologic reactions. 

Eight cubic centimeters of an organic iodine prep- 
aration, called tenebryl, followed by 20 c.c. of a 1 per 
cent novocain solution, were injected into the fe- 
moral artery. An obstruction of the left femoral 
artery in Hunter’s canal was demonstrated. Four 
hours after the injection the blood pressure suddenly 
fell, and a violent pain occurred in the involved ex- 
tremity. The pain was not relieved by sedatives, 2 
injections of 20 c.c. of a 1 per cent novocain solution 
into the femoral artery, or sympathetic lumbar 
block. Cyanosis, ecchymotic patches, phlyctenulae of 
the involved extremity, and an ulceration in the 
gluteal region developed in spite of the administra- 
tion of penicillin and sulfonamides. Amputation was 
performed and a blood transfusion was given. Hemo- 
globinuria and jaundice developed and the patient 
expired 17 days after the operation. 

The authors are of the opinion that local intra- 
vascular hypertension, provoked by the injection, in 
the presence of a thrombosis was responsible for the 
untoward effect of arteriography. 

JosEpu K. Narat, M.D. 


Spontaneous Cure of Aneurysms and Arteriovenous 
Fistulas, with Some Notes on Intrasaccular 
Thrombosis. Harris B. SHUMACKER, JR., and 
Epwarp H. Wayson. Am. J. Surg., 1950. 79: 532. 


This study is based upon an analysis of 122 arterial 
aneurysms and 245 arteriovenous fistulas, many of 
which were asociated with saccular aneurysms. 
Nearly all of them occurred in soldiers and, save for 
7 fistulas which were congenital in origin and 8 
aneurysms which developed as the result of disease 
or infection or were of unknown etiology, they were 
traumatic in nature. All of the patients were op- 
erated upon except those in whom an apparently 
satisfactory cure occurred spontaneously. Sixty- 
three patients had been operated upon prior to this 
study. Patients with aortic aneurysms and in- 
nominate aneurysms treated by wiring are not 
included. 
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The authors find that spontaneous cures of pe- 
ripheral aneurysms and arteriovenous fistulas oc- 
casionally occur. This obliteration of the lesion 
appears generally to result from thrombosis. In 
the group of cases studied no specific factors re- 
sponsible for the occurrence of such cures were 
evident. In most cases such cures are clinically 
satisfactory, although sometimes subsequent op- 
erative treatment is required because of the per- 
sistence of a clotted aneurysmal sac or of a pulsating 
aneurysm associated with a thrombosed arterio- 
venous fistula. Satisfactory spontaneous cures oc- 
curred in the authors’ series of arteriovenous fistulas 
so infrequently (2 per cent) as to make consideration 
of this possibility of little or no importance in 
reaching a decision as to the necessity and the proper 
time for surgical treatment of the lesion. Such satis- 
factory cures occurred slightly more often in the 
cases of arterial aneurysm (6.6 per cent), but again 
so infrequently that their possible occurrence can 
be given only slight weight in evaluating the prob- 
lem of treatment. BENJAMIN GotpMAN, M.D. 


Peripheral Arterial Embolism. A Study of 330 Un- 
selected Cases of Embolism of the Extremities. 
Henry Harmovici. Angiology, 1950, 1: 20. 


In this study of 330 unselected cases of peripheral 
arterial embolism the heart was the source of the 
embolism in 96 per cent of the cases. Auricular 
fibrillation accompanying rheumatic heart disease 
was the most common cardiac condition present, 
and mural thrombi associated with myocardial in- 
farction was second. 

When sudden arterial occlusion occurred in the 
absence of evidence of heart disease the condition 
was usually diagnosed as acute arterial thrombosis. 

Eighty-four per cent of the emboli occurred in the 
lower extremities and 16 per cent in the upper. 
Multiple emboli are not infrequent. The 228 pa- 
tients in this series had a total of 443 emboli, 
peripheral and visceral. 

The ages of the patients varied from 12 to 85 
years. There was a slight preponderance of females 
over males. 

There are four important events which accompany 
the blocking of an artery by an embolus. First is 
the mechanical blocking of the artery; second, vaso- 
spasm and accompanying ischemia; third, secondary 
thrombosis which may spread proximally or distally 
and, fourth, structural changes which take place in 
the wall of the occluded artery. 

The onset of clinical manifestations varied. It 
was sudden in 81.2 per cent of the patients, of whom 
59.5 per cent had sudden pain and 21.7 per cent had 
sudden numbness and coldness without initial pain. 
A gradual progressive onset was noted in 11.7 per 
cent of the patients, and in 5.7 per cent the oc- 
clusion was silent. 


Ste 
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The author presents a classification of the clinical 
forms of the disease. The classification is based on 
the degree of restoration of the circulation: (1) 
embolism with marked ischemia and early death 
occurred in 11.3 per cent of cases; (2) embolism 
followed by gangrene occurred in 28 per cent of cases; 
(3) embolism followed by incomplete recovery, re- 
sulting in chronic postembolic ischemia occurred in 
16.5 per cent; (4) embolism was followed by com- 
plete recovery in 29.5 per cent; (5) silent embolism 
occurred in 5.7 per cent. 

Concurrent venous thrombosis with arterial em- 
bolism was present in 7 per cent of the cases. 

The prognosis as to the survival of the extremity 
depends essentially on the site of occlusion and the 
promptness of the treatment. The prognosis as to 
survival of the patient depends upon his heart con- 
dition and the possibility of further embolism to 
vital viscera. Hospital mortality in this series was 
about 50 per cent. 

The results in 300 nonsurgically and 30 surgically 
treated patients were reviewed. This pi re- 
emphasizes the need for immediate institution of 
therapy, hospitalization of the patient, importance 
of teamwork between the physician and vascular 
surgeon, and the avoidance of harmful procedures. 

Among the medical measures, vasodilatation in- 
duced by drugs or by sympathetic nerve block 
and anticoagulant therapy are the most valuable. 

If these measures fail to restore the collateral cir- 
culation within 2 to 4 hours, embolectomy should 
be performed without any further delay, whenever 
possible. Arteriectomy and sympathectomy may be 
useful in a number of cases; their indications were 
reviewed. FREDERICK W. Preston, M.D. 


Splitting of the Adductor Canal; a Method of Im- 
proving Locally the Collateral Circulation in 
Thrombangiitis Obliterans. Hans Novorny. 
Acta chir. scand., 1950, 99: 332. 


There is a normal gliding mechanism between the 
adductor canal and the femoral artery which is dis- 
turbed in patients with thromboangiitis obliterans. 
Splitting of this canal helps the collateral circulation 
because arterial spasm is decreased. Simple me- 
chanical release of the artery also aids the circula- 
tion. Reports of a few cases with improvement after 
such an operation are given. J. M. WEaAvER, M.D. 


The Origin of Postoperative Phlebitis (Le point de 
départ des phlébites post-opératoires). J. Ducuinc, 
P. GuitneM, A. ENJALBERT, J. PoutHeEs, and R. 
Baux. Presse méd., 1950, 58: 353- 


The knowledge of the origin of postoperative 
phlebitis is not only of theoretic but also of practical 
importance. One of the authors (J. D.) was able to 
show that postoperative phlebitis of the lower ex- 
tremities is frequently preceded by phlebitis of the 
pelvic veins. Other writers maintain that the process 
originates in the calf or in the sole of the foot. 

Contradictory opinions are due to the fact that 
the customary technique of phlebography fails to 


visualize important portions of the pelvic venous 
system. Therefore, the authors modified the techni- 
que by injecting the opaque medium into the dorsal 
vein of the penis or the clitoris. In this manner 
Santorini’s plexus (its afferent veins and hypogastric 
veins) can be visualized. The findings corroborated 
the aforementioned statement that in many in- 
stances phlebitis of the lower extremities has its 
origin in the pelvis. Josern K. Narat, M.D. 


Two Cases of Thorotrastoma with Delayed Clinical 
Manifestations (A propos de deux cas de thoro- 
trastome 4 manifestation clinique tardive). J. 
KunrzmMann, Cu. Gros, and J. Meyer. J. chir., 
Par., 1950, 66: 201. 


Both of the authors’ patients were subjected to 
what was apparently an arteriographic examination 
with dioxide of thorium (thorotrast). The injections 
were made by German physicians and it is not known 
why the examinations were carried out, nor how 
much thorotrast was used. In both cases roentgen 
therapy was tried without definite results, and in 
both there was surprisingly little disturbance of the 
general bodily function, despite the fact that the 
examination with the Geiger-Miller counter at the 
points where the radioactive thorium was deposited 
disclosed amounts of radiation which were close to 
the danger line. 

One patient complained of edema of the right leg 
and some vague pains in the abdominal region. 
Aside from the firm, nonpitting, pigmented edema of 
the right leg and the palpatory and oscillatory find- 
ings of deficient arterial circulation in this extremity, 
there was an enlarged, firm, and rather painful 
liver, and, of course, the fist-sized, hard, irregularly 
contoured tumor (thorotrastoma) in the triangle of 
Scarpa. 

The other patient had been complaining for some 
months of pain upon flexion and extension of the left 
knee, of fatigue on walking, and of a frequent sensa- 
tion of coldness in both feet. 

The roentgenographic findings in both cases were 
in general similar (complete opacification of the liver 
and spleen) and seemed to involve particularly the 
reticuloendothelial system. There was some radio- 
activity in the urine and the histological examination 
of a biopsy specimen of the liver disclosed deposits 
of a semicrystalline, shadow-casting material, in- 
volving predominantly the Kupffer cells and other 
tissues of the portal system. These findings indicate, 
in the authors’ opinion, an intense effort on the part 
of the body to eliminate the toxic material by way of 
the blood stream and the bile. 

In the first patient a subdiaphragmatic sympa- 
thectomy was done in an effort to improve the circu- 
lation to the extremity. A biopsy specimen from the 
inguinal thorotrastoma taken at this time revealed 
the usual picture of an enlarged lymph gland under- 
going the changes incident to a chronic inflammatory 
process (adenoid hyperplasia, reticular hyperplasia, 
enlarged germinative centers, macrophagia, and 
sclerotic changes in places). 
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In the second patient the roentgen examination 
disclosed, in addition to the extensive thorotrasto- 
matous shadows in the left popliteal region, which 
had resulted in the cited symptoms, and in addition 
to an evident atrophic change in the leg, a less ex- 
tensive involvement of the right leg which had not 
caused any symptoms. 

In neither patient was there any marked change 
in the condition during the period of observation, 
and the authors expect none. From their studies in 
these 2 patients they reach the conclusion that 
arteriography with thorotrast is contraindicated for 
any other region than the cerebral cavity. In the 
latter region not more than 10 cubic centimeters of 
thorotrast are needed and this amount is probably 
not too harmful to prohibit its use. 

Joun W. Brennan, M.D. 


BLOOD; TRANSFUSION 


Transfusion Reactions to a Plasma Constituent of 
Whole Blood. Their Pathogenesis and Treat- 
ment by Washed Red Blood Cell Transfusions. 
WI DAMESHEK and JacoB NEBER. Blood, N.Y. 
1950, 6: 129. 

Reactions to the transfusion of blood are ordinarily 
classified as pyrogenic, allergic, or hemolytic. The 
first two are relatively minor in importance, but 
hemolytic transfusion reactions, usually due to the 
~ : incompatible blood, are severe and may be 
ethal. 

Another type of reaction to whole blood, not previ- 
ously described, was observed by the authors in at 
least 11 cases in the past 3 years. This was character- 
ized clinically by chills, fever, aching sensation in 
the back and down the legs, and often by a lack of 
erythrocytic response to the transfusion, although 
no definite evidence of increased hemolysis was 
present. Analysis of such reactions demonstrated 
that they were due to a constituent in the plasma, 
and could be prevented by the complete removal of 
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plasma from the red cells by thorough washing of 
the blood with normal saline. 

The present report deals with 11 cases showing 
such reactions to whole blood, subsequently treated 
successfully with saline-washed red cell transfusions. 
Evidence of a factor in normal plasma as the cause 
of the reactions is presented. 

During the course of investigating these atypical 
reactions to whole blood, the value of a simple test 
which may be described as the ‘“‘provocative” plasma 
test was repeatedly demonstrated. The intravenous 
injection of 20 to 30 c.c. of fresh sterile plasma into 
patients with the above described abnormal sensi- 
tivity resulted in a reaction which occurred either 
immediately or, at most, within 30 minutes after 
injection. The plasma used for the test must be 
freshly separated from recently drawn blood, since 
stored, heated, or reconstituted dried plasma appears 
to lack the active component which causes the reac- 
tions. The test is simple to perform and harmless. It 
brings to light the presence of unusual sensitivity to 
plasma in the recipient, and thus points to the need 
of transfusing the patient with washed red cells 
rather than with whole blood. 

Although the exact mechanism of these reactions 
to plasma is not as yet completely clarified, the 
therapeutic value of washed red blood cell trans- 
fusions has become very apparent. In several in- 
stances this procedure has been life-saving. In other 
patients it has enabled the authors to maintain 
supportive therapy during critical periods in the 
course of treatment. The possibility of reactions to 
the plasma in whole blood should be kept in mind in 
the study of transfusion reactions, particularly if 
careful investigation by regrouping, repeated cross 
matching, search for atypical agglutinins, and for 
hemoglobinuria and hemoglobinemia are negative. 
This possibility may be confirmed by the plasma 
provocative test described above. In such cases 
washed red cell transfusions should prove helpful. 

Joun E. Krrxpatrick, M.D. 


SURGICAL TECHNIQUE 


OPERATIVE SURGERY AND TECHNIQUE; 
POSTOPERATIVE TREATMENT 


Use of Blood and Plasma in the Correction of Pro- 
tein Deficiencies in Surgical Patients. J. Gar- 
ROTT ALLEN, WILLADENE EGNER, M. B. BRANDT, and 
Dattas B. PHEMISTER. Ann. Surg., 1950, 131: I. 


The authors present the results of a study of 
nitrogen metabolism in nutritionally depleted pa- 
tients in whom protein was administered either in the 
form of plasma or blood to supplement a known oral 
intake. Various case studies are described in which 
patients, usually with carcinoma and considerable 
weight loss, were given plasma or blood (or both) 
while daily quantitative determinations were done 
on the blood plasma, nitrogen intake, nitrogen out- 
put, and blood volume. The deductions were: 

1. Intravenous plasma is utilized more efficiently 
than intravenous amigen in the correction of plasma 
deficiency, both with respect to nitrogen balance 
and elevation of plasma proteins. No latent nitrogen 
loss was observed with the use of intravenous plasma. 

2. It is suggested that intracellular hemoglobin 
in whole blood transfusions can be utilized for body 
protein in the depleted patient and that the degree 
of utilization varies directly as the amount of protein 
becomes exhausted. 

3. Increases in hemoglobin and hematocrit read- 
ings were slow and values obtained were less than 
expected, if all the hemoglobin had been retained in 
the circulation. This suggests that the body’s 
utilization of hemoglobin for tissue protein may ex- 
plain why the response to whole blood transfusions 
is often slow, and indicates the need of further study. 

4. Circulatory overloading may occur if care is 
not exercised in the rate of administration of blood 
or plasma transfusions, but in general the hazards of 
undertransfusion are much less than the dangers of 
moderate overtransfusion. 

5. In starvation the concentration of plasma pro- 
tein and hemoglobin may remain normal for con- 
siderable periods of time, because the first change is 
a reduction in blood volume. If total circulating 
plasma protein and hemoglobin are calculated, the 
effects of depletion are detected much earlier. 

6. The much more efficient utilization of blood 
and plasma nutrients, compared to protein hydro- 
lysates, largely offsets the cost differential when 
blood is donated. C. FrepERick M.D. 


ANTISEPTIC SURGERY; TREATMENT OF 
WOUNDS AND INFECTIONS 
Total Avulsion of the Scalp. Report of a Case. 
VarazTap H. KazANjIAN and ARAM ROOPENIAN. 
N. England J. M., 1950, 242: 539. 
The authors report a case of complete avulsion of 
the scalp from the root of the nose to the nape of the 


neck, in which the periosteum was intact except for 
two small areas. The wound had been dressed pri- 
marily by a massive wet saline dressing, and although 
it was contaminated by Escherichia coli, there was 
no obvious infection. On the third day the area was 
completely covered by a split-thickness skin graft 
of four full drums-taken by the Padgett dermatome. 
A few areas which did not take, due to injury to the 
periosteum, were allowed to epithelialize from the 
edges. Penicillin, blood, and tetanus antitoxin were 
given. The patient was discharged from the hospital 
6 weeks after the injury and a month later was able 
to be fitted for a transformation. 

The authors stress the importance of the avoid- 
ance of contamination, ointments, or escharotics 
on the primary dressing. The use of antibiotics and 
early covering of the area by split-thickness grafts 
are of prime importance. 

Tuomas C. Dovuctass, M.D. 


Burns from Electricity. G. KENNETH LEwis. Ann. 
Surg., 1950, 131: 80. 

The clinical entity of electrical burns is presented. 
Low and high tension voltages are differentiated, 
depending on whether or not the current is less or 
more than 1,000 volts. The amperage which will 
affect the human body depends on the bodily re-, 
sistance, an extremely variable factor. The electrical 
resistance of the human body has been shown to be 
less in the elderly, the arteriosclerotic, the alcoholic, 
the individual with thyroid disturbances, and those 
with greasy skins. If the body is well insulated and 
cannot conduct current, it will not be damaged even 
by high tension voltage. The conditions of contact 
are important; e.g., whether the current is grasped 
with a wet or dry hand, etc. 

Electrical burns are of two main types: contact 
and arc. Contact burns vary from pin-point to 
large surface area lesions; the arc burns result from 
currents causing an extremely high degree of temper- 
ature. Large portions of soft tissues in the region of 
the wound may separate spontaneously. Any cur- 
rent causes two effects: (1) that of the heat which 
alters structures along its pathway, and (2) that of 
the formation of electric sparks which causes third- 
degree burns at the site of contact. 

Frequently with deep burns, the superficial struc- 
tures appear normal, while the-deeper tissues are 
extensively involved. The original examination will 
not determine the degree or extent of injury since 
it is characteristic for these burns to cause altera- 
tions of the blood vessels with subsequent thrombo- 
sis and necrosis, both of these processes causing 
changes not apparent for several days or even weeks. 
Severe hemorrhages may complicate electrical burns. 

Tetanic contractions of muscles occur while the 
current traverses the body; these can be severe 
enough to tear muscles loose, luxate joints, or frac- 
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ture bones. Bone lesions are common following 
necrosis of the periosteum and subsequent sequestra- 
tion. 

The principles of treatment are, first, to disengage 
the victim from the current, and secondly, to give 
cardiac stimulation and artificial respiration if these 
are necessary. The management of the burned area 
is conservative since the damage to tissue is pro- 
gressive and may not be completely defined for sev- 
eral weeks. Definitive care will be dependent upon 
the amount and type of tissue destruction and may 
necessitate extensive reconstructive surgery. 

The author presents 5 illustrative case reports 
showing the importance of early conservative care 
and the progressive nature of the tissue damage as 
contrasted to the initial appearance. 

C. Freperick M.D. 


Parenteral Fluid Therapy. Oscar Bopansky. Med. 
Clin. N. America, 1950, 34: 395. 


In this detailed and thorough review, the use of 
parenteral fluids in terms of deviations from the 
normal is discussed. 

Consideration is given to the normal biochemical 
structure of the vascular, interstitial, and intra- 
cellular components of the body, the deviations from 
this structure which occur in various diseases and 
physiological states, and the clinical symptomatology 
which corresponds to these deviations. 

The author points out that even though the ad- 
ministration of parenteral fluids may be guided by 
certain general principles, therapy must be regu- 
lated in accordance with the clinical status and re- 
sponse of the individual patient. 

Lazarus, M.D. 


Parenteral Nutrition in the Surgical Patient as Pro- 
vided from Glucose, Amino Acids, and Alcohol. 
The Role Played by Alcohol. Cart O. Rice, 
Burton Orr, and Irvinc Enquist. Ann. Surg., 
1950, 131: 289. 

A total of 600 postoperative surgical patients were 
infused with a mixture of glucose, amino acids, and 
alcohol. By means of this fluid mixture the patients 
were provided with their full nutritional and caloric 
needs. 

Calories from alcohol supplied energy for normal 

metabolism and could be substituted for fat, as 

proved by the determination of the respiratory quo- 
tient. Variations in the blood alcohol level were 
found to be dependent upon the rate of utilization of 
the alcohol by the individual subjects. When the 
blood alcohol level attained a value of .07 per cent to 
.Io per cent, a sedative and analgesic effect was ob- 
tained. The specific dynamic action was estimated 
at about 7 per cent. It has been suggested that 
alcohol caused reflex stimulation of insulin secretion 
and an associated increase in combustion. Alcohol 
was found to have a protein sparing effect. It was 
observed that the alcohol mixture was of value in 
the ready attainment of positive nitrogen balance 
in surgical patients. The intravenous administration 
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of alcohol caused a rise in gastric acidity, which effect 
could be suppressed with atropine. Symptoms of 
intoxication were obtained only on too rapid ad- 
ministration. The incidence of postoperative se- 
quelae, such as ileus, atelectasis, etc., appeared to be 
reduced because the use of morphine was eliminated. 
Intravenous alcohol did not cause vomiting, acidosis, 
or headache. B. G. P. SHartrorF, M.D. 


Finger Infections. K. F. Anperson. Guy’s Hosp. 
Rep., Lond., 1949, 98: 175. 

Two hundred and nineteen unselected cases of 
finger infections in patients seen at Guy’s Hospital, 
London, in 1947, and treated as outpatients were 
analyzed. 

Infections were divided into pulp infections, 
paronychiae, and superficial infections. Primary 
treatment consisted of penicillin, immobilization, 
and “hot soaks,” followed by definite incision and 
drainage. Chronicity occurred in approximately 2 
per cent of the patients and was caused by bone 
involvement, retained foreign bodies, or incomplete 
drainage. The use of penicillin has brought about a 
reduction in the average period of disability of pa- 
tients with pulp infections from 21 days to 9.9 days. 
= was obtained mostly by digital nerve 

ock. 

Figures studied permitted the observation that 
standard therapy, carefully carried out, produced a 
high percentage of satisfactory results. 

Ety Exuiotr Lazarus, M.D. 


The Clinical Importance of Coagulase-Positive, 
Penicillin-Resistant Staphylococcus Aureus. 
Paut M. BEIGELMAN and Lowe tt A. Rantz. N. 
England J. M., 1950, 242: 353. 

The authors demonstrated the penicillin-resistant 
character of over half of 64 strains of coagulase- 
positive Staphylococcus aureus. Although penicillin 
had been used previously in many of the strains, still 
20 per cent of the patients had not had penicillin 
before. Moreover, 30 per cent of the strains were 
isolated from the noses of healthy children who had 
never received penicillin. There were 2 cases of 
sepsis with bacteriemia, in which massive penicillin 
therapy was inefficacious. It is observed that rapidly 
developing bacterial resistance to the drug by these 
organisms will cause failure in therapy. Concurrent 
administration of other antibiotics may be necessary 
in overcoming infection by this type of staphylococ- 
cus. STEPHEN A. ZIEMAN, M.D. 


The Noma of Madagascar. A Clinical, Pathogenic, 
Etiologic, and Therapeutic Study (Le noma de 
Madagascar. Etude clinique, pathogénique, étio- 
logique et thérapeutique). Boutnots and RABE- 
DAORO. Sem. hép. Paris, 1950, 26: 517. 


The noma of Madagascar is a primary nosologic 
entity; it is not like the noma of Europe, a process 
secondary to some debilitating general condition 
(malnutrition, exhausting disease). The process is 
undoubtedly of an infectious nature. It strikes 
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mostly young children between the ages of 2 and 5 
years, or during the period when the permanent 
teeth are erupting. The process seems nearly always 
to strike an otherwise normal, healthy child as an 
erosion at the neck of the incisor teeth. The in- 
fection then spreads down into the bed of the de- 
veloping permanent tooth, leaving the milk teeth 
intact. The milk teeth are, however, extruded later, 
the permanent tooth is destroyed, and the osteitic 
process then spreads to the surrounding bone of the 
upper or lower jaw, or both, ard in severe cases re- 
sults in the necrotic destruction of the tissues and 
bone of a more or less extensive area of the face. 
After a few days the process ceases to spread, the 
necrotic soft tissues and bone are cast off, and the 
child recovers, as a rule, with a monstrous deformity. 

Before 1939 the immediate mortality was 80 per 
cent; however, the medicosocial implications were 
even worse. An adult with the typical deformation 
of healed noma of Madagascar has never been seen 
and it is implied that a child with such a deformity 
never succeeds in reaching maturity. In 1939 Bouil- 
lat and Ramiandrasoa began the treatment of this 
condition with ascorbic acid and succeeded in re- 
ducing the immediate mortality from 80 per cent to 
25 per cent. The ascorbic acid also disclosed a 
startling ability to regenerate the tissues, so that 
the resultant deformity did not seem to be as bad as 
when the disease was left to heal of itself. However, 
despite the powerful curative effects of ascorbic acid, 
no evidence of relationship of the disease to an 
ascorbic acid deficiency has been found. 

After the introduction of penicillin, the mortality 
became nil and the only serious problem with the 
treatment has been one of publicity, propaganda, 
and finding the cases in the early stages of develop- 
ment. Up to the first of May, 1949, 211 consecutive 
patients have been treated with the antibiotics at 
the French Red Cross Hospital of Tananarive with- 
out a single death. Of these patients, 148 were 
treated with penicillin, 51 with tyrothricin, and 12 
with streptomycin. 

The penicillin was injected into the soft tissues 
about the necrotic area and into the involved bone, 
particularly into the affected tooth beds. In ad- 
dition, this drug was injected intramuscularly in the 
usual manner and double or triple dosages for the 
more severe cases. Ascorbic acid, with vitamins A 
and D2, is given during the process of healing. If 
the condition was more advanced when coming under 
treatment local applications of tyrothricin seemed 
to have a powerful tissue regenerative effect; never- 
theless, many of the children will need plastic repair 
and the provision of a dental prosthesis to complete 
the cure. 

In the superficial, incipient cases, local applica- 
tions of tyrothricin were sufficient, and very lately 
streptomycin was tried and seemed to effect a more 
rapid recovery than tyrothricin; however, it is 
enormously more expensive. 

In 5 per cent of the authors’ material the process 
started in the mucosa of the cheek region near the 
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buccal commissure but no lesion was observable 
about the teeth or gums. The lesions were occasion- 
ally bilateral and were quite regularly found to 
begin at about the areas which Stannus demonstrated 
capillariscopically to be the starting point of the 
lesions of riboflavin deficiencies. However, no rela- 
tionship of the process to such deficiencies has been 
discoverable and the authors are at a loss in ex- 
plaining the pathogenesis in these cases. 
Joun W. BRENNAN, M.D. 


Current the Management of Systemic 
and Local Surgical Infections. James A. D1nc- 
WALL. Surg. Clin. N. America, 1950, 30: 363. 


Wounds subject to infection may be divided into 
three categories: (1) clean operative wounds which 
subsequently become infected; (2) wounds acciden- 
tally sustained through trauma; (3) wounds resulting 
neither from trauma nor operative exposure to 
organisms, but which represent suppuration from 
introduction of bacteria through minute or un- 
recognized portals of entry. Examples of this last 
group would be a felon, a furuncle, or an acute sup- 
purative pyarthrosis. The number of contaminating 
organisms is minimal in the first group; moderate in 
the second group, and abetted by dirt and other 
foreign matter in the wound; and in the third group 
the infection has often spread beyond the body’s 
natural defenses. 

Lockwood has stated that the growth of bacteria 
in the body frequently depends upon (1) loss of al- 
kaline reserve, (2) the degree of antitryptic power of 
serum or lymph, and (3) the antibactericidal ca- 
pacity of the leucocytes. To provide support for 
healing an infected wound, the patient should be 
kept in positive fluid balance, and, if possible, in 
positive nitrogen balance. Blood transfusions and 
plasma should be administered as needed. Daily 
recommended dosages of vitamins are: ascorbic acid 
1,000 mgm; thiamine, 50 mgm; riboflavin, 50 mgm; 
and nicotinic acid, 500 mgm. 

In all probability the routine preoperative and 
postoperative use of chemotherapy should be avoid- 
ed in clean wounds, i.e., in hernioplasty, thyroid- 
ectomy, and radical mastectomy. In surgery on the 
alimentary tract, the preparation of the bowel with 
one of the enteric sulfonamides, plus streptomycin, 
is amply justified. Postoperative chemotherapy in 
these cases is also reasonable. 

The presence of known contamination or frank 
suppuration obviously calls for chemotherapy by an 
effective and appropriate agent in an effective dose. 
Cultures should be taken of all infected wounds 
before chemotherapy is begun, and the sensitivity 
of organisms to available antibiotics determined. 
Sound surgical principles should not be neglected 
because of the wide variety of antibiotics available. 
In the mixed infections encountered in surgery, two 
or more antibiotics are frequently more effective 
than one alone since all currently used antibiotics 
attack and damage different systems in susceptible 
bacteria. Tables of effective dosages of sulfona- 
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mides, streptomycin, penicillin, aureomycin and 
chloromycetin are included, as well as lists of the 
organisms against which these antibiotics are usually 
effective. 

In the prophylaxis of tetanus infections, from 
600,000 to 1,000,000 units per day of penicillin 
should be administered plus either a booster dose of 
toxoid or toxin-antitoxin, 100 units per day, in 
patients up to 15 years of age, or 1,500 units as an 
adult dose. In the therapy of tetanus infections, 
100,000 units of toxin-antitoxin is given intravenous- 
ly, plus the same amount intramuscularly. Local 
lesions may be infiltrated with 10,000 units. of toxin- 
antitoxin daily plus daily intramuscular injections 
of 10,000 units. Curare is a useful adjunct in con- 
trolling muscular spasm. The wound should be 
débrided of all dead and devitalized tissue and 
irrigated thoroughly with hydrogen peroxide or 
zinc peroxide solution. Matcotm Pivum, M.D. 


ANESTHESIA 


Peripheral Vascular Homeostasis in Relation to 
Anesthetic Agents. S. G. HersHEy and B. W. 
ZWEIFACH. Anesthesiology, 1950, 11: 145. 


The authors discuss the effects of anesthetic drugs 
on specific function of the peripheral circulation. 
The efficiency of many homeostatic mechanisms may 
be impaired by age, disease, or by the administration 
of drugs, the result being that they cannot compen- 
sate effectively in stress situations. Some of the 
anesthetic drugs in common use have been found 
to modify these homeostatic compensatory patterns 
unfavorably in the peripheral circulation. 

The purpose of the present report is to indicate 
the extent and direction of some of the alterations 
affecting the peripheral circulation by the anesthetic 
agent. 

Thirty dogs were anesthetized into the first plane 
of surgical anesthesia, 10 with cyclopropane, 10 with 
pentothal, and ro with ether. A small proportion of 
omentum was exteriorized and draped over a glass 
horseshoe in a special moist chamber which served 
as a stage of the microscope. The blood vessels in the 
omentum were kept under continuous observation 
and were photographed at frequent intervals. Graded 
hemorrhage was utilized as the stress factor to 
activate circulatory homeostatic responses. The 
following criteria were employed for evaluation of 
the functional state of the peripheral circulation: 
(1) the degree of vasoconstriction, (2) the degree of 
vasomotion, and (3) evidence of capillary stasis and/ 
or decrease of permeability. 

An evaluation of some of the individual mechan- 
isms that additively constitute peripheral circulatory 
homeostasis has demonstrated striking differences 
not only between anesthetized and unanesthetized 
animals, but also in the effects of different anesthetic 
agents. By means of visual (photographic) methods, 
the effects of cyclopropane, pentothal, and ether on 
several homeostatic mechanisms regulating the 
peripheral vascular bed were compared. On the 


specific vasomotor mechanisms concerned, cyclo- 
propane exerted little influence, pentothal an inter- 
=" effect, and ether a drastic, unfavorable 
effect. 

The data indicate that anesthetic agents have, of 
themselves, the capacity to alter the efficiency of 
some of the homeostatic or compensatory mechan- 
isms of the peripheral circulation. 

Mary Karp, M.D. 


Circulation of the Air in the Anesthetic Apparatus 
and in the Respiratory Passages (De la circula- 
tion de l’air dans les appareils d’anesthésie et les voies 
aériennes). Maurice Cara. Anesthésie, Par., 1950, 
7: 3%. 

The term “controlled respiration” is concerned 
with manual procedures and apparatus, such as the 
spiropulsator of Crawfoord, which regulate the res- 
piratory functions of the anesthetized individual. 
The term “artificial respiration” is concerned with 
the mechanical function of such machines as those 
developed by Bernard and by Gréhant, of which the 
pump and other attachments take care of the venti- 
lating process without the participation of the sub- 
ject being anesthetized. 

Each of the defined types of procedure has its 
indications. The procedures for controlled respira- 
tion, which are more difficult than those for artificial 
respiration, have certain disadvantages when com- 
pared to those for artificial respiration. For example, 
the uncontrolled amount of ventilation in controlled 
respiration does not protect the patient against the 
drying effects of hyperventilation on the bronchial 
secretions. Thus, the mechanisms with pump attach- 
ment would seem to have a brighter future than 
those which control the respiration automatically, 
especially for the major operations on the heart and 
lungs. Controlled respiration would, of course, still 
subsist for the minor operations and for emergencies. 

The closed circuit apparatus with pump attach- 
ment for artificial respiration is, of course, more 
cumbersome; however, there is no reason why such 
an apparatus could not be constructed with a firm 
base, perhaps in a room adjoining the operating 
room, and be operated from such adjoining room. 

For minor surgical interventions the natural 
powers of respiration of the patient would seem to 
be most advantageous, since they would avoid the 
possibility of hyperventilation. If the smaller and 
lighter, to-and-fro apparatuses for controlled respira- 
tion, with their (on the whole) inefficient removal of 
the carbon dioxide from the utilized gases by means 
of calcium lime (CaO) (instead of being bubbled 
through a tank of potash solution as in the machines 
of Krogh and of Knipping) be used, means of ef- 
ficient aspiration of the inspissated bronchial secre- 
tions should always be at the disposal of the anes- 
thetist. 

In the construction of the anesthetizing apparatus 
the chief problem is one of ventilation, that is, the 
circulation of the air within the respiratory passages 
of the patient and within the apparatus itself. The 
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motion of ventilation, which may be calculated as 
the product of the respiratory frequency and the 
volume of the air stream, is what is to be kept in 
view in studying the intensity of the circulation of 
gases or in calculating their resistances. In the solu- 
tion of this problem reference must be made to all 
that we know concerning the physiology and the 
mechanical laws (Poiseuille, Reynolds, Venturi) gov- 
erning respiration. Joun W. Brennan, M.D. 


Experimental and Clinical Investigation of Two 
New Analgesics During Nitrous Oxide Anes- 
thesia. Preliminary Report. RicHarp C. THomp- 
son and Witt1aM B. Nerr. Current Res. Anesth., 
1950, 29: 77. 

This article is concerned mainly with the efficacy 
of two new agents, bemidone and ketobemidone, to 
supplement the pain-relieving qualities of nitrous 
oxide anesthesia. The effects of the new analgesics, 
which are piperidine derivatives resembling demerol, 
were studied on dogs and humans and compared 
with the effects of morphine and demerol. 

The analgesic activity of bemidone appears to be 
twice that of demerol, but certain undesirable side 
reactions render it less suitable than demerol. It 
caused a pronounced decrease in respiratory ampli- 
tude, hyperexcitability, and some alteration in the 
peripheral circulation. 

The keto-compound is a potent analgesic and 
respiratory depressant; it is fifteen to twenty times 
more powerful than demerol, with which it compares 
favorably as an adjunct to nitrous oxide and oxygen 
anesthesia. 

The undesirable effects on respiration and circula- 
tion of each of the compounds is minimized by the 
slow injection of dilute solution. Dryness of the 
mouth, mild relaxation, and drowsiness were noted 
with each drug. Neither produced euphoria. 

Mary FRAnNCcEs PoE, M.D. 


Evipal Sodium—d-Tubocurarine Chloride for En- 
dotracheal Intubation: Preliminary Study. 
Perry P. Votritro and CHARLES C. BENTON. 
Anesthesiology, 1950, 11: 164. 


A technique is described for the intravenous 
administration of sodium evipal d-tubocurarine 
chloride for endotracheal intubation. The authors 
have used this method for intubation of 118 patients. 
A report of 100 additional cases in which the method 
has been employed is appended. This technique has 
now assumed a routine status for all intubations in 
the institution. The authors believe that the occur- 
rence of severe stridor or laryngospasm has been less 
in this group as compared with those intubated un- 
der sodium pentothal and curare. 

A 5 per cent solution of evipal sodium was found 
optimal. Fifteen milligrams of high potency d-tubo- 
curarine chloride was added to g c.c. (% gm.) of 
evipal solution, each cubic centimeter of the mixture 
containing 50 mgm. of evipal and 1.5 mgm. of 
d-tubocurarine chloride; 5 c.c. are given as an initial 
test dose and further additions depend upon the 
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presence of varying degrees of respiratory depres- 
sion. The object is to obtain deep narcosis of the 
patient and relaxation of the masseters and laryn- 
geal muscles. Actual anesthesia is not necessary. 
The Macintosh laryngoscope blade has been found 
to facilitate vision of the larynx and the intubation. 
The ages of the patients ranged from 5 years to 
82 years, and the dosages ranged from 8 to 16 c.c. 
A policy was established early, not to exceed a 
dose of 10 c.c. of the combination of agents (500 c.c. 
of evipal and 15 mgm. of d-tubocurarine). No seri- 
ous complications occurred in the present series of 
cases. Relaxation of the masseter and pharyngeal 
muscles was not adequate in 12 per cent of the pa- 
tients. Recovery of the patient was rapid. After 
intubation, anesthesia was continued with gas ether. 
Mary Karp, M.D. 


Intravenous Anesthesia with Dolantin and Evipal 
Sodium Combined (Die intravenoese Dolantin- 
Evipan-Na-Narkose). ARNOLD HoFMANN. Chirurg, 
1950, 21: 65. 

Although intravenous anesthesia with evipal so- 
dium is quite satisfactory for operations of short 
duration, it has certain disadvantages. The most 
important of these are: (1) a fine tremor, which 
sometimes interferes with the work of the surgeon, 
(2) singultus, especially when the stomach or duo- 
denum are manipulated, and (3) postoperative ex- 
citation. 

The author developed a new intravenous method 
in which evipal is combined with dolantin. He re- 
ports excellent results with this type of anesthesia. 
Dolantin, manufactured by Bayer in Germany, is 
1-methyl-4-phenylpiperidin-4-carbonic acid ethyl 
ester; it has spasmolytic as well as analgesic prop- 
erties. In addition, it reduces salivation and sup- 
presses the cough reflex. 

The technique is the following: 100 mgm. (2 c.c.) 
of dolantin are slowly injected into the vein; then 
with the needle left in place, evipal is injected from 
a different syringe after an interval of 3 minutes. 

This combination method has been tested in a 
series of 500 cases. It obviates the mentioned dis- 
advantages of pure evipal anesthesia and reduces the 
necessary amount of evipal by about 25 per cent. 
No premedication with morphine or atropine is 
necessary. 

The only contraindications are severe shock and 
liver damage. No untoward side effects were ob- 
served WERNER M. Sotmitz, M.D. 


Intravenous Procaine—An Adjuvant to General 
Anesthesia: A Preliminary Report. Ivan B. 
TAYLOR, ALEXANDER B. STEARNS, Harry C. Kurtz, 
Joun C. HENDERSON, and Others. Anesthesiology, 
1950, 11: 185. 

The authors present the results which they ob- 
tained in 211 administrations of procaine hydro- 
chloride intravenously during general anesthesia. 
Procaine given intravenously at rates of from 10 to 
60 mgm. per minute seems to be helpful in depressing 
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some of the activity of the autonomic nervous 
system. It also furnishes analgesia, and depresses 
cough and pain reflexes; its action is not absolute 
but of a depressing nature that is frequently help- 
ful during and after general anesthesia and its use 
has been found most valuable in anesthesia for 
thoracic, thyroid, and cardiac surgery. 

The technique used has been fairly consistent. 
One per cent procaine hydrochloride in 5 per cent 
glucose solution is the agent of choice. General 
anesthesia is induced with the drug of choice, us- 
ually pentothal with or without curare. Intravenous 
procaine is started at 40 mgm. (4 c.c. of 1 per cent 
solution) per minute in the average adult. 

Certain observations have been made: 

1. Cough reflex is depressed enough so that an 
endotracheal airway can be tolerated without 
coughing during very light anesthesia. 

2. Cardiac arrhythmias have been prevented with 
the use of procaine during intrathoracic operations 
with cyclopropane. 

3. Sweating is depressed. 

4. The entire respiratory tract is usually very 
dry and emergence nausea and retching are absent. 

5. Recovery is quiet and rapid. 

6. Postoperative analgesia may last for 20 minutes 
to several hours. 

7. Intravenous procaine is helpful in maintaining 
light anesthesia with any general anesthetic drug. 

Some of the dangers and disadvantages of using 
this agent are circulatory depression, muscle twitch- 
ing, and respiratory arrest which occurs at about the 
same time as circulatory cessation. Sensitivity to 
the drug and delayed reaction may exist, but have 
not been encountered in this series. An experienced 
anesthesiologist is essential to the use of the method. 

Mary Karp, M.D. 


SURGICAL INSTRUMENTS AND APPARATUS 


Synthetic Adhesives—A New Hemostatic Agent. A 
Third Report. M. Lester Lowry. Arch. Surg., 
1950, 60: 793. 

An extensive investigation of many colloid ad- 
hesive compounds was undertaken. The hemostatic 
effectiveness of each of these solutions was checked 
by topical application to the freshly cut surfaces of 
the liver of white rats. A compound of polyvinyl al- 
cohol, sucrose, and urea proved to be the most 
effective hemostatic agent, and these compounds 
were demonstrated to be nonirritant to the tissues. 

F, J. LESEMANN, JR., M.D. 


Fundamentals of the Procedure of Thermoelectric 
Measurement of the Temperature, Especially 
in Surgical Interventions (Grundsaetzliches zum 
Verfahren der thermoelektrischen Temperaturmes- 
sung, insbesondere bei chirurgischen LEingriffen). 
H. Erermann and H. H. Micuter. Chirurg., 1950, 
21: 12. 


The authors discuss the procedure of thermo- 
electric measurement of the temperature and its ad- 
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vantages, but warn against sources of error. Al- 
though the thermoelements can be made very small, 
their introduction into the body constitutes quite an 
annoyance for the patient; therefore, the physician 
will try as much as possible to make the measure- 
ments on the body surface. However, in doing this 
he should be very careful since small changes in the 
coverings of the site of measurement, or in the room 
temperature when the site is uncovered, may lead 
to marked changes in the surface temperature. In 
some cases of serial measurements during surgical 
interventions, abnormally high temperatures were 
noted which exceeded the coagulation point of al- 
bumin and could not have originated physiologi- 
cally; it was found that these erroneous measure- 
ments were due to the use of a thermocautery during 
the operation. This experience should be of great 
interest for neurosurgery in which nearly all inter- 
ventions are carried out with this instrument. 

To carry off the high frequency current without 
damage to the patient and yet to be able to use 
small thermoelements, the authors experimented 
with a ball element 1 mm. in diameter surrounded 
by a grounded protective ring 50 mm. in diameter 
and connected the thermoelement with it through a 
short wire. The diathermic action on this greatly 
enlarged surface still produced an excess temperature 
of from 1° to 2° C. on the left plantar surface. The 
slow cooling off of the tissues under the protective 
ring made exact measurements of temperature im- 
possible for a long time after thermocauterization. 

Errors in measurement can also be caused by the 
thermoelements themselves. The repeated insertion 
and disinfection of the needles may cause defects or 
interruptions in their isolation with consequent vari- 
ations in the readings. Also, the needles gradually 
become blunt from continued use and must be 
sharpened; this may change the element and result 
in errors up to 1.5° C. On the other hand, new ele- 
ments show aging in the beginning, which is prob- 
ably caused by metallurgic changes; this necessitates 
verification of the gauge after a time during which 
the elements should not be used for precision meas- 
urements. The aging process may be shortened by 
frequent heating and cooling. 

Unless these factors are given due consideration, 
the results of thermoelectric measurements during 
operations must be taken with a grain of salt. In 
fact, when the thermocautery is used on the intestine 
or inside of the skull, it is more to the point to accept 
an increase in the temperature of cutaneous sites 
as a result of the high frequency current than at- 
tribute it to disturbances of the sympathetic sys- 
tem or of central regulation. Ricuarp Kemet, M.D. 


Nitrogen Metabolism after Surgical Operations. 
Use of a Protein Hydrolysate after Partial Gas- 
trectomy. A. M. WILKINSON, BARBARA H. BILLING, 
GABRIELLA Nacy, and C. P. Srewarrt. Lancet, 
Lond., 1950, 1: 533- 


Since 1939 there have been numerous reports on 
the administration of protein hydrolysates before 
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and after major surgical operations. Among other 
claims made for these preparations, it was said that 
with their aid the increased catabolism of protein 
which regularly follows injury could be largely or 
entirely prevented. This claim seemed to be un- 
proven, but in some circumstances prevention of the 
postoperative loss of nitrogen would clearly be of 
great advantage. In 1946 the Protein Requirements 
Committee of the Medical Research Council pro- 
posed that the value of such hydrolysate therapy 
should be investigated and invited the authors to 
take part in the investigation. The following report 
embodies some of the results obtained in clinical 
trials on surgical patients. 

The investigation on well nourished patients who 
had undergone partial gastrectomy has shown that 
an increased urinary nitrogen excretion begins on the 
second day after operation and lasts from 5 to 8 days, 
the greatest loss being between the second and fifth 
days. This increase in urinary nitrogen can be re- 
solved into three fractions: (1) due to starvation for 
protein; (2) due to the restriction of caloric intake; 
and (3) a major fraction related in some way to the 
operative injury. This third fraction seems also to 
be related directly to the initial total mass of body 
protein, which in turn is governed by the preceding 
state of protein nutrition together with factors such 
as previous disease. 

That some part of the “catabolic phase” is due to 
injury and the subsequent recovery process is strong- 
ly suggested by its constant occurrence in well 
nourished patients, irrespective of the food intake 
during the immediate postoperative period. The ex- 
cessive breakdown of protein which constitutes the 
catabolic phase, and is shown by an increased urinary 
nitrogen excretion rather than by a negative nitrogen 


INTERNATIONAL ABSTRACTS OF SURGERY 


balance, has been found after injury and disease of 
the most varied kinds and in species other than man; 
it is not abolished by the intake of protein, even when 
the protein is adequately protected by carbohydrate, 
and is much less evident or even absent in under- 
nourished persons with little or no protein available 
for catabolism. These considerations inevitably raise 
the question of whether the catabolic phase is a 
pathologic phenomenon to be combated by forced 
feeding or whether it constitutes a fundamental 
biological reaction to injury. In the latter case it 
should be considered that the catabolic phase may 
even be a valuable reaction and ought not to be in- 


terfered with; at least it is associated in time with 


reparative activity, it appears to do no harm, and 
it cannot be abolished by normal feeding methods. 

The administration of protein (as such) or of 
protein hydrolysate intravenously merely increases 
the urinary nitrogen proportionately and does not 
modify the ‘‘catabolic phase” in any essential way. 

This increased urinary excretion does not occur 
in persons who are deprived of food protein but do 
not undergo surgical operation. 

There is a negative nitrogen balance during the 
postoperative period, irrespective of the protein in- 
take, and in persons who receive little or no protein 
but are not submitted to surgical operation. 

Hence the postoperative change in protein metab- 
olism is due partly to the usual reduction in food 
intake and partly to an increased protein catabolism 
which is inseparably associated with injury. The 
latter factor, the important part of the “catabolic 
phase,” is most clearly demonstrated by the post- 
operative increase in urinary nitrogen rather than by 
the negative nitrogen balance. 

BENJAMIN GOLDMAN, M.D. 
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ROENTGENOLOGY 


Air Myelography in Herniated Intervertebral Disc 
(Die Luftmyelographie beim Bandscheibenprolaps). 
J. Buecker. Fortsch. Roentgenstrahl., 1950, 72: 
493- 


The author carried out air myelography on 60 
patients in whom a clinical diagnosis of herniated 
intervertebral disc had been made and obtained un- 
equivocal positive findings of herniated disc in 6 
of them. The findings were confirmed by operation 
in § patients. The sixth patient was not operated 
upon. 

PThe patients were placed in a lateral position on a 
Bucky table with the foot of the table elevated about 
30 degrees, and from 50 to 60 c.c. of fluid were with- 
drawn and replaced with about 50 c.c. of air. At 
the lumbosacral junction the author did not ob- 
serve an air column of diagnostic value. Only lateral 
or somewhat oblique views showed the air-filled 
canal distinctly. Sagittal views were of no definite 
value even in cases of gross prolapse. Illustrations 
of roentgen views are presented in the original article 
which demonstrate distinct narrowing of the air 
column by disc protrusion. Only the more gross 
protrusions could be positively demonstrated by air 
myelography. Smaller prolapses, especially when 
they lay laterally, and circumscribed thickening of 
the ligamentum flavum could not be demonstrated. 

In order to achieve visualization, general condi- 
tions must be favorable. Obesity, heavy muscula- 
ture, a large transverse diameter, and superimposi- 
tion of the pelvic bones can obliterate the contrast 
necessary for diagnosis. The value of air myelogra- 
phy is limited, but in the absence of a completely 
harmless positive contrast medium it may prove of 
assistance in diagnosis and in the plan of operation. 

Joun L. Lrnpquist, M.D. 


Epidermoid Tumors of the Cranial Bones and Ver- 
tebral Canal, with Particular Reference to 
Roentgen Findings (Epidermoide des Schaedel- 
knochens und Wirbelkanals unter besonderer Be- 
tuecksichtigung der Roentgenbefunde). WALTER 
DvuEBEN. Fortsch. Roenigenstrahl., 1950, 72: 484. 


The author reports 2 cases of epidermoid tumor 
involving the cranial bones and 3 cases of pearl tu- 
mor of the vertebral canal, with emphasis on the 
roentgen findings. A presumptive diagnosis of these 
tumors can be made with a high degree of proba- 
bility prior to operation on the finding of roentgen 
changes. In the skull these changes consist of raised 
up and honeycombed areas of decalcification which 
are sharply demarcated by a narrow, smooth zone of 
increased calcification. In the vertebral canal the 
changes consist of a smooth, marginal indentation or 
excavation of several vertebral bodies demarcated 
by a narrow zone of sclerosis. 


Roentgen study of 2 of the cases involving the 
spinal canal with an intramedullary and intradural 
location failed to reveal any bone change. 

Joun L. Lrnnguist, M.D. 


A Contribution to the Roentgenological and Clin- 
ical Aspects of Fetal Hypophyseal Adenoma 
(Ein Beitrag zur Roentgenologie und Klinik des 
foetalen Hypophysenadenoms). L. PSENNER. 
Fortsch. Roentgenstrahl., 1950, 72: 586. 


The case here reported was that of a 35 year old 
woman who had been suffering for a year from dimin- 
ishing vision, headaches, pains in the eyes, dizziness, 
and vomiting, and who at present exhibited a ho- 
monymous quadrant hemianopsia and central sco- 
toma in the right eye. 

The roentgen examination disclosed a cranial 
vault which appeared normal in respect to form, 
size, and structure. There was no evidence of in- 
creased intracranial pressure. The base of the skull, 
however, exhibited extensive changes. The sella 
turcica, with inclusion of the tuberculum and sulcus 
chiasmatis was completely destroyed. The destruc- 
tive process had also extended to the neighboring 
portion of the body of the sphenoid; the sphenoid 
sinus, on lateral exposure, appeared as a narrow 
cleft, showing a soft tissue shadow. The vertico- 
submental exposure disclosed a sphenoid sinus of 
which the anterior wall and the anterior portion of 
its cavity were entirely normal and empty of any 
evidence of abnormal content. The posterior wall, 
however, had undergone pressure atrophy and the 
tumor shadow had protruded forward into the sinus 
cavity so as to fill its lumen two-thirds full. The 
anterior clinoid processes were shortened, running 
to sharp points, and they appeared to be elevated. 

At operation a large tumor was uncovered. It had 
elevated and pressed flat the optic nerves and ex- 
tended as far forward as the angle of the chiasma. 
The neoplasm was evidently extremely vascular and 
evidently not removable. A biopsy specimen from 
the tumor was pronounced fetal hypophyseal ade- 
noma. Following the operation the patient began 
to menstruate again. From this it is deduced that 
the anterior lobe of the hypophysis was still present 
and had been freed from pressure by the operation. 

The author wishes hereby to direct attention to 
the value of roentgenology in these tumors of the 
hypophyseal region, particularly in the matter of 
differentiating between malignancy and benignancy. 
The tumor here reported was adjudged to be a be- 
nign one from the fact that it merely pushed the 
mucosa of the posterior wall of the cavity forward 
without obliterating the cavity of the sinus by the 
reactive swelling which characterizes the mucosa 
when infiltrated by cancer cells. Excision and his- 
tological examination of the biopsy specimen pro- 
cured from the region here concerned will lead to 
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more or less certainty as to the nature of the tumor 
present, but will reveal nothing of its benign or 
malignant nature. This limitation is due to the fact 
that, as a rule, in the tumors of the region of the 
sella turcica, the region of contact of the neoplasm 
with the normal tissues is not included in the biopsy 
specimen, and it is along this border region that the 
processes of malignant infiltration are evident. 

The fetal hypophyseal adenoma, characterized 
by immature, undifferentiated cells (which are the 
exact counterparts of the cells of the hypophyseal 
gland during fetal life), is to be regarded as a benign 
growth. The tradition of its malignancy has arisen 
from its analogy to the fetal adenoma of the thyroid 
gland which occasionally disports malignant ten- 
dencies. 

With reference to the point of origin of this tumor, 
it is concluded that in all likelihood it is intrasellar; 
although the possibility of an origin elsewhere, for 
example, within the body of the sphenoid bone, 
cannot, of course, be excluded. 

Joun W. BRENNAN, M.D. 


The Contribution of Roentgenology to the Diag- 
nosis of Primitive Cancer of the Lung (II con- 
tributo della radiologia alla diagnosi del cancro 
primitivo del polmone). FEtice Perussia. Rass. 
tnternaz. clin. ter., 1950, 30: 65. 


Pulmonary cancer demands attention because of 
its increasing frequency, not only as a clinical entity, 
but also at the autopsy table, and because the recent 
acquisitions of the surgeon, such as the new methods 
of anesthesia, the advent of the antibiotics, and the 
new techniques of intrathoracic surgery itself render 
an early diagnosis imperative. The operation (pneu- 
mectomy) must be performed before the tumor 
growth has reached the point of producing atelec- 
tasis, inflammatory infiltration, colliquative changes, 
carcinomatous lymphangitis, or metastases in the 
mediastinal lymph glands. 

The precocious recognition of the pathology pres- 
ent is especially difficult and uncertain for the reason 
that cancer of the lung in its early stages is so apt to 
be silent. Vague pains in the chest, a stubborn 
cough, a little coughing of blood are sufficient to 
arouse the suspicion of cancer and to indicate, indeed 
to demand, all the resources at present obtainable 
to clarify the nature of the complaint. 

The bronchoscope will permit the obtaining of 
secretions for cytologic study, or of a biopsy speci- 
men; however, this should not complete the exami- 
nation. The teleroentgenogram at different angles 
should be added, stratigraphy and bronchography 
should be practiced, and in their collective results 
will often permit of a preciseness of diagnosis not 
otherwise obtainable. 

About go per cent of pulmonary cancers involve 
the larger air passages; the remaining 10 per cent, 
therefore, are located peripherally and perhaps even 
subpleurally. In the latter location they may be out 
of reach of every other method than that of roent- 
genology, and even with this method the roentgen 
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ray—even when used in the stratigraphic technique 
—may present confusing appearances. The fibro- 
sclerotic form of pulmonary cancer growth, which 
has been given the designation of Assmann infiltra- 
tion, practically cannot be differentiated roentgen- 
ologically from fibrocaseous ulcerative pulmonary 
tuberculosis. 

The stratigraphic method can be used to_elineate 
the solid neoplastic core in a less deeply shadowed 
field consisting of edema, atelectasis, or pleural effu- 
sion. The stratigraphic roentgen examination will 
furnish information about the extension, structure, 
and relationships with the bronchi and blood vessels 
of the tumor mass. The method will be found most 
important in determining the existence of metastatic 
glands of the hilus or mediastinum. Nevertheless, 
the stratigraphic method requires enormous exper- 
ience for the proper interpretation of results. But 
few lesions, even of the large air passages, run trans- 
versely to the plane of sight. Most of them are 
caught in an oblique direction and even at the point 
of sudden change of direction. Such findings are 
liable to be inter oreted as stenosis. 

The angular bronchoscope will now permit a view 
of the bronchi leading to the upper lobes, but will 
not permit of taking the biopsy specimen. Broncho- 
graphy permits of examination of conditions at a 
greater distance peripherally than the bronchoscope. 
It does not easily distinguish between the different 
forms of obstruction (spasm, blood coagula, secre- 
tions, etc.); nevertheless it will show absence of 
bronchoalveolar injection, deviations of the bronchial 
tree, and bronchiectasis. 

The thing for which the surgeon must always be 
looking is the growing neoplastic nodule with its 
mamelonated border, so different from the rounded 
or oval cysts and the irregular borders of tuberculosis. 
Even in advanced cases with cavitation, abscess 
formation, and the feverish, wasting symptoms of 
tuberculosis, such solid core with polycyclic (hilar 
lymph glands) or mamelonated, sharply delineated 
borders will at times uncover the neoplastic origin 
of a process which therwise is characteristic of 
tuberculosis. Joun W. Brennan, M.D. 


The Roentgen Cinematographic Apparatus and 
Technique for Visualizing the Heart Cavities 
and the Large Vessels. Angiocardiocinematog- 
raphy (Apparatur und Technik der Roentgenkine- 
matographie zur Darstellung der Herzbinnenraeume 
und der grossen Gefaesse. Angiokardio-Kinemato- 
graphie). R. JAaNnKEer. Fortsch. Roentgenstrahl., 
1950, 72: 513. 

Eleven photographic reproductions of the machine 
in parts and in use, in the original text, give an 
adequate idea of the general manner in which the 
apparatus under discussion is constructed. The re- 
maining photograph (Fig. 1) reproduces some of the 
serial film portrayals in a case of the tetralogy of 
Fallot in a 9 year old girl. The roentgen cinemato- 
graphic study in this case enabled the heart surgeon 
to determine the side on which the operation had to 
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Fig. 1 (R. Janker). 


be done and led to a successful conclusion of the 
operation itself. 

The patient lies on the table surface in which is 
set the fluoroscopic screen. The roentgen rays pass 
from above through the heart region of the patient 
to the screen. The image produced on the screen is 
then reflected from below by a mirror set at 45 
degrees into a special movie camera, constructed 
from the author’s specifications. The camera may 
be moved toward or away from the mirror so as to 
procure a larger or smaller field, respectively. 

The radiation output from the roentgen tube, 
which is filtered by 1 mm. of aluminum, is centered 
carefully in order to spare the skin of as much of the 
injurious radiation as possible. The problem of pos- 
sible skin injury in this work is a real one. The 
radiation burden by the skin in the 6 to 8 seconds of 
exposure with 65 cm. focal distance, with the neces- 
sary 9o kv, and 80 ma., in order to get clear pictures 
is exactly 50 roentgens. However, a mechanism has 
been developed wherewith the current to the tube 
can be cut off except for the exact time of taking each 
successive picture. This cuts down the skin load by 
25 per cent. The mechanism takes advantage of the 

terglow of the fluoroscopic screen which continues 
for a brief period after the ray has ceased passing. 

The operating personnel had, of course, to be pro- 
tected also. This, in the author’s opinion, has been 


adequately done. An arrangement of lead-lined 
screens and walls with leaded glass (equal to 2 mm. 
of lead lining) peepholes enable not only the entire 
process of photography to be watched but also the 
supervision and performance of passing the heart 
catheter in the cases in which this maneuver is con- 
sidered necessary. 

The contrast substance employed is either 30 per 
cent ioduron or 35 per cent perabrodil. According 
to the size, age, and robustness of the patient and 
the nature of the clinical condition present, the 
amount of these substances used is usually from 30 
to 60 c.c. Before the substance is used, of course, 
the patient is tested for local (intracutaneous injec- 
tion) and general (intravenous injection) sensitiza- 
tion. Other than a mild sedative, no form of anes- 
thesia is now used for any stage of the procedure. If 
the patient shows no reaction to a 1 c.c. intravenous 
injection it is assumed that he is not sensitized. 
However, oxygen and suprarenin solution (1 to 1,000) 
are kept handy to combat possible shock. The pa- 
tient is fasting when coming to the table for the 
angiocardiography. 

The side reactions noted have been a heart stop 
for a few seconds, irritative cough, vomiting, head- 
ache, depression, a slight drop in the blood pressure, 
and a moderate grade of cyanosis. These manifesta- 
tions, however, disappear in a few minutes under the 
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administration of oxygen. Following the examina- 
tion, from 400,000 to 600,000 units of penicillin are 
given in a period of 2 days. 

In spite of repeated examination with this method 
many of the details of the heart and vascular move- 
ments are still not fully explained. A still greater 
number of pictures per second is necessary. There- 
fore, while waiting until this possibility becomes a 
fact, the author has devised a copying-apparatus 
which enables a “stretching” of the time interval. 
Two copying apparatuscs are so adjusted together 
that the negative strip courses in the one, and the 
positive strip in the other. The copying can be so 
chosen then that each tiny negative image is indi- 
vidually reproduced. However, each of the negative 
images can remain longer in the window and in this 
manner be copied one after the other for 5, 10, or 20 
times. The process is thus stretched out from 5 to 
20 times. By this means it is possible to “‘stretch” 
extremely rapid movements frequently occurring in 
a fraction of a second, and more easily analyze them. 

At present efforts are being made to produce a 
roentgen cinematographic exposure in 2 planes in 
order to produce a stereoscopic effect. 

Joun W. Brennan, M.D. 


Retropneumoperitoneum. A New Method of 
Roentgenologic Exploration of the Abdomen. 
(Le retropneumoperitoine. Nouveau procédé d’ex- 
ploration radiologique de l’abdomen). L. DE GENNES, 
J.P. May, and G. Srmon. Presse méd., 1950, 58: 351. 


Large amounts of gas, frequently required for 
visualization of the liver or spleen, when pneumo- 
peritoneum is employed, are apt to provoke severe 
abdominal pain, dyspnea, or syncope. 
slow diffusion of the gas, it is difficult to obtain a 
clear picture of the kidneys. 

On the other hand, the pneumorenal insufflation 
introduced by Rosenstein furnishes much better 
images of the kidneys and the suprarenal glands, 
but a very exact technique is required; pain is not 
infrequently provoked, and various complications 
such as hemorrhage, gas embolism, and even a fatal 
outcome may follow. 

Rivas, in 1947, showed that following a spinal 
extradural injection of air, the subdiaphragmatic 
region could be visualized. 

The authors employ the following technique: 

Oxygen is used for injections, but carbon dioxide 
or an equal mixture of both gases probably serves the 
purpose just as well. An apparatus that allows con- 
trol of the pressure and the volume of gas must be 
used. Enemas are given the night before the study. 
The patient receives a subcutaneous injection of 
prostigmin and is placed in a knee-chest position. 
A 4 cm. long needle, connected with the gas tank, 
is introduced under aseptic conditions 1 cm. from 
the coccyx in the anococcygeal line. Gas is intro- 
duced above the anococcygeal raphe under pressure 
of 300 gm. From 1,000 to 1,200 c.c. of oxygen are 
injected within 3 minutes. Perineal emphysema, 
recognizable by crepitus, must be avoided. After 
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the injection the patient is placed in a semi-sitting 
position. After a period of 1 hour he assumes a 
supine position and pictures are taken. The best 
roentgenograms are obtained 2 hours after the in- 
jection. Accidental puncture of the rectum can be 
avoided by employment of a needle not longer than 
4cm. Many patients complain of slight pain in the 
left iliac fossa, which disappears spontaneously 
within 20 to 30 minutes. No serious complications 
have been observed. 

The following .organs are visualized: the psoas 
muscles, the diaphragm, the kidneys, the supra- 
renal capsule, the spleen, and the liver. 

JosEepu K. Narat, M.D. 


Diagnostic Pneumoperitoneum in the Roentgeno- 

ar, Investigation of the Left Hypochondrium 

meumoperitoneo diagnostico nell’ indagine 

al ogica dell’ipocondrio sinistro). R. CAMERINI 

and L. Guarpasassi. Arch. ital. mal. app. diger., 
1950, 16: 3. 

The solution of the roentgen diagnostic problem in 
the left hypochondrium requires first of all an accu- 
rate physicogeometrical evaluation of the obtained 
images because the pneumoperitoneum creates 
artificial contrast lines between the introduced gas 
and the contours of the various organs. Another 
important element is the degree of possible displace- 
ment and reciprocal separation of the viscera; the 
uncertainty of the normal picture makes the inter- 
pretation of many elements rather difficult. An im- 
portant factor for the visibility of the organs may be 
the presence or absence of gas in the posterior epiploic 
cavity. In addition, thin layers of gas may obliterate 
completely, or nearly completely, thick visceral 
layers or intense visceral opacities, so that artificial 
pictures with decided contrasts or formations with 
clear-cut contours, not corresponding to real anato- 
mic formations, may result from the volume and dis- 
position of adjacent or overlying gas; therefore, esti- 
mation of the thickness of organs on the basis of the 
degree of opacity is very unreliable. Particularly 
interesting is the possibility of the formation of long, 
thin hyperilluminated and hypoilluminated lines in 
connection with the phenomena noted in so-called 
total reflection. Thus, the acceptance of an ab- 
normality in form, seat, and relations of an organ 
presupposes the exclusion of all purely physical 
factors which may be responsible for a roentgen ab- 
normality in an anatomic normality; this is the most 
difficult thing to do and is the greatest source of 
diagnostic errors. 

To study the superoexternal curve of the hypo- 
chondrium, the best position of the patient is the 
erect one with anteroposterior or posteroanterior and 
right lateral projection, and the supine or prone 
position with laterolateral incidence for the anterior 
and posterior surface. In most cases the course of 
the curve is regular and continuous, but it may pre- 
sent a segmental undulation prevalent in its upper 
part, a festoonlike double line, a Y bifurcation, and 
nodular, lamellar, isolated, or diffuse irregularities. 


PHYSICOCHEMICAL METHODS IN SURGERY 


The thickness of the diaphragmatic arch may be 
above normal because of pleural thickening or effu- 
sion over the entire arch or part of it. When it is 
impossible to find a thin semilunar layer of gas un- 
derneath the diaphragm, there is no reason for mak- 
ing immediately the diagnosis of total splenophrenic 
or hepatophrenic adhesion, particularly if the pres- 
ence of even a small quantity of peritoneal fluid can- 
not be excluded; in fact, the splenic convexity may 
remain against the diaphragm without the existence 
of organized adhesions. 

Visualization of the thickness of the gastric wall 
is not always easy; this wall appears as a semiopaque 
streak directed outward and downward, from 3 to 5 
mm. thick, delimited externally by the peritoneal 
gas and internally by the gastric gas, and presenting 
a slightly wavy and irregular course internally be- 
cause of the mucosal folds. Median displacement of 
the liver and spleen by the pneumoperitoneum may 
superimpose the left portion of the small hepatic 
lobe on the spleen and simulate splenomegaly or a 
pathologic mass in the left hypochondrium. The 
superoexternal border of the spleen is easily recog- 
nized. The presence of nodosities on the great 
splenic curve, sometimes with polycyclic aspect, is 
found in cysts, metastases, or abscesses; isolated 
nodosities are rarely due to echinococcosis; the upper 
pole may be pointed, ogival, or ovoid; the lower pole 
is usually delimited by the phrenocolic ligament on 
which it rests.. An important distinctive sign of the 
anteromedian border is the splenic incisure which is 
sometimes visible only in oblique exposures and 
rather rarely in splenomegaly and hepatomegaly. 
The possibility of a change in the seat, form, and 
size of the spleen must be considered. Roentgen 
examination is of little help in the interpretation of 
the causes of splenomegaly; the relations between 
the volume, consistency, and change in form under 
pressure and decubitus are more useful. It is rarely 
possible to visualize the middle portion and the tail 
of the pancreas. The examiner should not forget 
that an apparent agreement between clinical and 
roentgen findings may be as deceptive as a dis- 
cordance. RicHarD KEMEL, M.D. 


An Illustrative Case of Gastritis Polyposa (Kasuistis- 
cher Beitrag zur Gastritis polyposa). Ernst Et- 
BACH. Fortsch. Roentgenstrahl., 1950, 72: 573. 


The differentiation of the benign hyperplastic 
manifestations of the stomach from the malignant 
processes is one of the most difficult and frequently 
insoluble problems of clinical medicine. The rela- 
tionships of anemia, gastritis, and tumor of the 
stomach have likewise been the object of much 
study. The present case should therefore be of in- 
terest in that the process has seldom been reported 
in the form of such an enormous development. 

The patient was a 56 year old male whose brother, 
older by 10 years, was also under care for cancer of 
the rectum. The polypous condition had first been 
diagnosed 2 years before. At the time of the present 
examination there was palpable and visible the trans- 


versely directed cylindrical tumor across the epi- 
gastrium. The mass was smooth, rather soft in con- 
sistency, and apparently notched along the lower 
border. There was no blood in the stool. A his- 
tamin-refractory achylia was encountered. 

The roentgen examination showed coarse defects 
in the gastric shadow, especially along the greater 
curvature. These defects demonstrated finger-thick 
rolls of hyperplastic stomach mucosa which under 
graduated pressure failed to show any of the fine 
mucosal definition of the normal stomach lining. 
The pyloric canal was lengthened and there was a 
defect on the side of the greater curvature in the 
pyloric contour. Peristalsis was slight, but nowhere 
was it entirely absent. The stomach always emptied 
itself of the shadow mixture within 3 hours. 

A year later the patient came in for a recheck. 
He had increased in body weight, the palpatory 
findings were the same, and he still gave evidence of 
a mild grade of secondary anemia. At this time the 
gastric relief picture was practically unaltered. The 
finger-thick polypoid masses were still present and a 
complete filling of the stomach with the shadow 
material showed a marked grade of gastric ectasia. 

Four months later the patient came back again. 
The gastric and blood findings were practically un- 
altered; however, he had again put on some weight. 
In none of the roentgenograms was there ever any 
abnormality in the remainder of the gastrointestinal 
tract. 

Thus, in an observation period of almost 3 years 
the hyperplastic polypoid condition of the stomach 
was able to produce a mild grade of secondary 
anemia, but showed no tendency toward malignant 
degenerative change. Joun W. Brennan, M.D. 


A Study of the Roentgenologic Findings in Ulcera- 
tive Tumors of the Stomach (Considerazioni sul 
reperto radiologico in tumori ulcerati dello stomaco). 
Fausto CESARANI. Radiol. med., Milano, 1950, 36:97. 


The fact is emphasized that in many instances a 
clinical, laboratory or single roentgenologic exami- 
nation does not permit differentiation of a benign 
ulcer from a malignant lesion on the lesser curvature 
of the stomach, especially in the prepyloric region. 
It is estimated that about 75 per cent of all gastric 
cancers are located in the antropyloric region. 

X-ray studies repeated at regular intervals are 
essential for the diagnosis. 

Reduction of the size of the niche does not neces- 
— speak against the malignant character of the 
esion. 

A coagulum, food particles, or perigastritis may 
be responsible for irregular outlines of the niche 
caused by a benign ulcer. Hence, this feature cannot 
be considered characteristic for malignant ulceration. 

Likewise, convergence of gastric plicae toward a 
benign ulcer and their sudden interruption at a 
malignant ulcer are not reliable diagnostic criteria. 

The size of the niche is of no great value for dif- 
ferential diagnosis, as very large niches caused by 
benign lesions have been described. 

K. Narat, M.D. 
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Roentgenologic Diagnosis of Inflammatory Dis- 
eases of the Small Intestine (Roentgendiagnostik 
der entzuendlichen Duenndarmerkrankungen). R. 
Prtvét. Fortsch. Roentgenstrahl., 1950, 72: 547. 


During the war period, excellent reviews on this 
subject appeared; however, because of the isolation 
there was little mutual influence to be recognized. 
Now, a more comprehensive treatment of the subject 
is possible, and here the author finds matter for 
astonishment in the manner in which the work in the 
different lands has tended to go along side by side 
despite the condition of isolation which has been 
present for so long. 

For the study of pathologic conditions in the small 
intestine which are demonstrable roentgenologically, 
most of the new methods proposed for study of the 
small intestine can be dispensed with without great 
loss. The author himself still adheres to the func- 
tional diagnostic method of Weltz (Fortschr. Roent- 
genstr., 1937, Vol. 55) and the morphological method 
of Pansdorf—fractionated filling—(Fortschr. Roent- 
genstr., 1937, Vol. 56). 

For the ordinary acute inflammatory conditions 
such as intestinal catarrh, but little has been de- 
scribed, aside from some acceleration of emptying, 
swelling of the mucosal folds, and some excess of 
secretion and mucus formation. 

For the more subacute or chronic stages of enter- 
itis, marked and characteristic roentgenologic signs 
have been related. Sclerosing and nonsclerosing 
forms have been depicted, that is, forms which show 
a tendency toward stenosis and forms which do not. 
Of great importance, of course, have been the studies 
on the bowel involved in gastrojejunal anastomoses 
for gastric ulcer. Here the swelling and rigidity of 
the walls do not need a condition of ulceration for 
their development. Where the edematous and con- 
gestive swelling has not progressed to a point where 
the surface mucosal markings are entirely erased, 
there results on the roentgenogram an odd appear- 
ing in-notching of the borders of the intestinal lumen, 
corresponding to the swollen mucosal folds. This 
appearance is so characteristic of the chronic enter- 
itides of the small intestine as to be perfectly evident 
even to the uninitiated. This is the condition shown 
in Figure 2 of the original text. 

Roentgen studies by the author have enabled him to 
construct a series of schematic representations of the 
successive stages in these cases of enteritis, from the 
condition of normal mucosal relief through the stage 
of edematous swelling of the mucosal folds, to the 
peculiar transversely sfriped relief herein described, 
and finally to the cushionlike swelling of the mucosa 
of such grade as to lead to the erasure of all contour 
markings, which is reproduced (Figure 5) in the 
original text. Sprue, although often considered a 
disease apart, in reality, gives roentgen findings 
which do not differ essentially from those of chronic 
enteritis. 

Regional, terminal ileitis, or so-called Crohn’s 
disease, is a sclerosing inflammatory process involv- 
ing all the layers of the intestinal wall and leading 
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to narrowing of the intestinal lumen and hypertrophy 
of the musculature, similar to the antrum gastritis 
and benign pyloric hypertrophy of Cruveilhier. Since 
it has been found that this condition by no means 
limits itself to the terminal ileum, but frequently 
passes over onto the cecum and colon, Harris, Bell, 
and Brunn (Surg. Gynec. Obst., 1933, 57: 637) sug- 
gested that the designation be changed to that of 
chronic cicatrizing enteritis. The process is usually 
found about the lower ileum, sharply delimited from 
the cecum and frem the proximal course of the ileum 
itself. The process may, however, develop at any 
other point in the small intestine. Most of the au- 
thor’s patients with regional ileitis have been anemic, 
though not to any great extent. The “cobblestone 
ileum,” or nonsclerosing and nonstenosing regional 
ileitis described by Golden seems to be an entirely 
different disease, since years of close observation of 
these cases has failed to produce a single transition 
into the sclerosing form. 

Enteritis necroticans was described in Germany 
after the first world war by Lubarsch, and this con- 
dition appeared again in the coastal regions of north 
Germany in 1946 and 1947. It is believed to be 
a result of faulty nutrition and was pronounced by 
Dormanns an alarming symptom of the general bad 
health of the population. As a rule the condition 
consists of an acute inflammation localizing, gen- 
erally, in the upper and middle portions of the small 
intestine. Hemorrhages and circumscribed edema- 
tous swellings are seen in the esophagus and stomach 
but without necrotic changes; in the small intestines 
the necrosis may be extensive, leading in some cases 
to a discharge of the complete mucosal cast of por- 
tions of the small bowel. These changes are always 
arranged segmentally. Between the necrotic seg- 
ments the bowel may be normal, or may exhibit 
hyperemic areas. The deeply penetrating necrotic 
processes may lead to peritonitis by contiguity, or 
to perforation. The eventual demarcation of the 
necrotic segment may lead to hemorrhage from the 
bowel. During the healing process polypoid masses 
of granulation tissue forms and the final healing 
shows a marked tendency to contraction and sten- 
osis. 

The roentgen findings in these cases vary with the 
age and grade of the process. In the acute stage 
(contrast media contraindicated), the appearance is 
that of an atonic ileus. Adequate amounts of shadow 
medium after the eighth to the twelfth day of the 
disease will disclose limited portions of the intestine 
without any sign of their normal peristaltic move- 
ments; the impulsive and churning movements break 
off shortly at this point and are picked up again at 
the other end. The involved portions of bowel ap- 
pear to be completely stiffened and immobile. When 
any of the remnants of the intestinal mucosal folds 
are still present such structures appear to be abso- 
lutely rigid. The inter-fold recesses are narrow, 
frequently with the deeper end drawn out to a sharp 
point, and the ends of the folds themselves present an 
eroded appearance. 


PHYSICOCHEMICAL METHODS IN SURGERY 


The tuberculous lesions of the small intestine are 
very similar to those in the large intestine. The early 
lesion is a tissue thickening, not an ulcerative nitch- 
ing, as in the case of the gastrojejunal ulcer. Later, 
with the progress of the ulcerative process, the inner 
surface of the thickening loses its smooth character 
and appears eroded and indistinct in demarcation. 
In the earlier stages the intestinal portion assumes 
a mottled (polypous condition) appearance. Later 
the lesion loses all specific characteristics and comes 
to resemble the form of a stricture or tumor narrow- 
ing. Warmoes tried to make the tuberculous lesion 
of the small intestine susceptible of more confident 
recognition and pointed out the frequent concurrent 
involvement of the valve of Bauhin. Golden admits 
that the hyperplastic forms frequently cannot be 
differentiated from other conditions producing lim- 
ited stenosis of intestinum tenue. Kuhlmann has 
pointed out the characteristics of the healed tuber- 
culous process in the form of converging mucosal 
folds centering on the healed ulcerations. 

New interest in the roentgenologic diagnosis of 
typhus began with the work of Schilling and Samet- 
nik on the cadaver (Fortschr. Roentgensir., Vol. 43). 
These authors showed, by spreading shadow mixture 
on the flat surface of the excised bowel, that the 
swollen lymph glands and Peyer’s patches in typhus 
and paratyphus could be visualized roentgenologi- 
cally. The author presents two roentgenograms of 
portions of the small intestine in typhus showing, in 
one, an apparently ulcerative condition, and in the 
other, peculiar rounded filling defects, both exposures 
being of the terminal ileum. 

Joun W. BRENNAN, M. D. 


The Roentgen Appearance of Thyroid Metastases in 
Bone. Rosert S. SHERMAN and Morris IvKER. 
Am. J. Roentg., 1950, 63: 196. 

From a total of 434 cases of pathologically proved 
thyroid carcinoma, the authors selected 35 cases in 
which metastases were studied roentgenologically. 
In 13 of these the thyroid gland had been removed 
on an average of 4 years previously; 11 of the 35 pa- 
tients are still living an average of 3.3 years after the 
appearance of bone metastases, and 2 have had 
metastases for periods of 7.7 and 9.5 years, respec- 
tively. The remaining 24 patients died in an average 
of 3 years after the appearance of metastases. 

Bone metastases occurred in the following sites, 
and in the order of frequency given: pelvis, ribs, 
skull, femur, sternum, humerus, scapula. Pathologic 
fractures occurred in 5 of these. 

A summary of the roentgen appearances is pre- 
sented. Thyroid metastases in bone present the 
constant features of medullary origin, medullary and 
cortical bone destruction, and absence of periosteal 
reaction. Almost always the process appears oval 
in shape, of small to medium size, with extension to 
the soft parts, indistinct borders, and an essentially 
osteolytic internal pattern. If present at all, produc- 
tion takes the form of faint septa, calcific flecks, and 
small dense areas at the borders. A somewhat less 
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usual feature occasionally seen is destruction in con- 
tinuity. The metastases seem to be relatively radio- 
resistant, as judged by roentgenographic studies, 
the slight productive changes occasionally formed 
not basically altering the roentgen appearance. 
Several case reports conclude the article. 

Jane C. MacMrtan, M.D. 


The Humeral Head Defect in Recurrent Anterior 
Dislocation of the Shoulder. J. Crawrorp 
Apvams. Brit. J. Radiol., 1950, 23: 151. 


The author describes a defect in the posterolateral 
aspect of the articular surface of the humeral head 
which he considers an important factor in the pro- 
duction of recurrent dislocations of the shoulder. 
This defect has been described by other authors pre- 
viously. It varies in size. The defect is a vertical 
groove or step which is masked and rarely seen in 
the direct anteroposterior radiograph. It can usually 
be demonstrated by internal rotation of the arm 
until the flexed forearm is at 60 degrees to the sagit- 
tal plane. The defect is considered to be caused by 
trauma; generally that violence which causes the 
initial dislocation probably produces a compression 
fracture by impingement of the humeral head 
against the sharp anterior margin of the glenoid. 
As far as the author is aware, the defect has never 
been demonstrated in a shoulder that has not been 
dislocated. FRANK L. Hussey, M.D. 


Death Following Angiocardiography. T. 
Dotrer and FrepeEricK S. Jackson. Radiology, 
1959, 54: 

In order to determine the risk involved in angio- 
cardiography the authors attempted a survey of all 
centers in the United States, Canada, Great Britain, 
and Sweden, in which this method of examination is 
used. A questionnaire was sent to 1,378 general 
hospitals in the United States and Canada with bed 
capacities of 150 or more, and to all centers in Great 
Britain and Sweden. A reply was received from 
60.7 per cent of the hospitals in the United States 
and Canada. The figures from Great Britain are 
virtually complete but those from Sweden are only 
partial since it was impossible to obtain information 
from some centers known to be using angiocardio- 
graphy. The results of the survey are summarized: 


TABLE I.—RESULTS OF QUESTIONNAIRE ON 


ANGIOCARDIOGRAPHY 
Centers 
using Total no. 
Country graphic 
raphy studies 
U.S. and Canada 150 5,961 
Great Britain 17 413 
Sweden* 6 450 (approx.) 
Total 182 6,824 


*Figures for Sweden known to be incomplete. 
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A second questionnaire was sent to all hospitals 
and centers which reported any deaths, to try to 
determine if possible the cause of the sudden death. 
The following factors were investigated: pathologic 
findings, dyspnea, cyanosis, vascularity of lung 
fields, type of contrast medium, if any sensitivity 
test was done, amount injected (in cubic centi- 
meters), time of death after last injection, premedi- 
cation, general anesthetic, and manner of death. The 
replies obtained, as regards each of these factors, are 
tabularly arranged by the authors for all 26 cases in 
which death has occurred. 

In discussing their merit, 3 cases from North 
America are omitted since in these some other com- 
plications were also present. In 21 of the remaining 
23 cases, congenital heart disease was the most im- 
portant pathologic finding; 17 of these patients were 
cyanotic and 5 were extremely ill. The ages ranged 
from 12 to 51 years in 6 patients, whereas 17 were 
children under 8 years of age, all with congenital 
heart disease, 14 of whom were very cyanotic. Only 
one death was recorded in persons with healthy 
hearts, but this patient had a renal arterial disease. 

In North America there was one death per 397 
angiocardiograms, and in Great Britain one death 
per 59 angiocardiograms. The greater frequency in 
England is explained on the basis that the method 
is confined there to severe congenital heart disease; 
in North America it is used more widely also in 
conditions other than congenital heart disease. 

The death occurred immediately or within 1o 
minutes after the injection in 8 cases, in from 15 
minutes to 3 hours in 9 cases, and in from 6 hours to 
3 days in 6 cases. Although in all, except one, a 
postmortem examination was done, the cause of 
death could not be determined. In about half the 
cases some injury to the respiratory system was 
suspected and in 2 cases subdural hemorrhage was 
found. 

A study of the effect of the type of contrast med- 
ium (diodrast, pyelosil, and diodone), the number 
of injections, premedication, or general anesthesia 
revealed that these factors do not influence signifi- 
cantly the angiocardiographic mortality. The in- 
cidence was somewhat higher when larger doses of 
the contrast media were used and when the examina- 
tion was done in the horizontal position. In children 
with congenital heart disease the incidence was the 
highest. T. Leucutia, M.D. 


RADIUM 


Dosage Distribution and Dosage in Carcinoma of 
the Uterine Cervix. W. J. MeRepitTH. Radiology, 
1950, 54: 386. 

The author describes the Manchester technique 
used for the treatment of carcinoma of the uterine 
cervix, which consists of the intracavitary applica- 
tion of radium tubes with or without the association 
of external roentgen therapy. 

In applying the radium, the Paris method has 
been modified in order to better correlate the gen- 
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TABLE I.—DETAILS OF LOADING AND DOSE 
AT POINT A 


(a) Applicator loading 
Medium (2.5 cm. diam.)................. 
Small (2.0 cm. 
— (counting from fundus 
toc 
Long ree radium tubes) 
Medium (2 radium tubes) 
Small (1 radium‘tube) 
(b) Dose at point “A” in 24 hours 
Mgm. radium taken as unit Roentgen dose 


eral radiation effect with the radiation dose. T. F. 
Todd demonstrated that radiation necrosis is due 
most commonly to a high dose in the region in which 
the uterine blood vessels are crossed by the ureter. 
This region is called the paracervical triangle. 

The author’s dose system is based on due regard to 
the tolerance limit of the paracervical triangle. For 
the exact specification of the dose within the bound- 
ary of this triangle, he chooses a point which is desig- 
nated as A. This point lies 2 cm. lateral to the central 
canal of the uterus and 2 cm. from the mucosa of the 
lateral fornix in the plane of the uterus. To also gain 
some idea of the distribution of the dose towards the 
pelvis a second point, designated as B, is chosen at 
the same level as A, but 5 cm. out. 

In order to produce the desired trefoil-shaped 
high-dose zone, the radium is divided between a line 
of one, two, or three tubes in the uterus, and two 
applicators in the vagina—one as far out as possible 
in each lateral fornix. These latter, which are called 
ovoids, are modifications of the corks of the Paris 
technique. Recently they have been made of poly- 
vinyl chloride instead of the customary hard rubber, 
and are used in three sizes of 2.0, 2.5, and 3.0 cm. in 
equatorial diameter respectively. The two ovoids 
are placed in the vagina either in contact or 1 cm. 
apart with a rubber spacer between them, thus al- 
lowing for six possible combinations. 

The loads of the different applicators are expressed 
in terms of “units” and the dose at point A in 24 
hours is given for radium sources of 5 mgm., 6.66 
mgm., and ro mgm. strength taken as a unit. 

In Stages I and II radium alone is used. In Stages 
III and IV supplementary roentgen therapy is added 
to extend the high-dose zone laterally towards the 
point B. An eight-field technique is employed with 
200 kilovolts at 40 cm. skin target distance. 

The detailed procedures and the corresponding 
doses at points A and B are summarized in Table II. 

The author noted that with this technique, if the 
irradiation is spread over 8 to 10 days, the uterine 
wall tolerates over 30,000 roentgens, the vaginal 
mucosa between 20,000 and 25,000 roentgens, but 
the rectovaginal septum breaks down after only 
6,000 roentgens is given. For this reason at least 
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TABLE Il.—TREATMENT POLICY 


Dose at 


Point A | Point B 


Roentgens | Roentgens 


Stages 1 and 2 
Radium 3 days 
Interval 4 days 
Radium 3 days 
Total in 10 days 

Stages 3 and 4 
Radium 3 days 
X-ray 24 days 


4,000 1,550 3-5 cm. from 


of 


8,000 


3,500 5.0 cm. from 
midline of 
uterus at lev- 


Radium 3 days 3,500 1,400 elof A 
Total in 5 weeks 5,800 


2,400 3,000 


9,400 


1 cm. of packing is recommended behind the ovoids 
to push away the sensitive tissues from the high- 
dose zone. 

Radiation necroses, like accidents, occur in the 
best regulated departments. They may be the re- 
sult of (a) slipped applicators, (b) retroversion of the 
uterus, and (c) excessive paracervical dose, although 
paradoxically this latter type of necrosis is often 
accompanied by recurrence of the carcinoma. 

The present dosage levels were adopted in 1941. 
There has been since then a definite improvement in 
the 5 year survival rate which now is placed at 
38 per cent. T. Levucutia, M.D. 
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Treatment with Radioactive 
odine. SERGEI FEITELBERG, S. Kaunitz, 
SoLomon SILVER, NorMAN Simon, Louis R. WASSER- 
MAN, and STEPHEN BENNETT YOHALEM. Arch. Int. 
M., 1950, 85: 471. 

The authors report the results obtained with 
radicactive iodine (I'*) in the treatment of 184 pa- 
tients with hyperthyroidism. Of these, 150 had dif- 


fuse toxic goiter, 4 had substernal goiter, and 28 had 
adenomas; in 2 patients with clinical hyperthyroid- 
ism the gland could not be palpated. The diagnosis 
in all patients was corroborated by determination 
of the basal metabolic rate and by excretion tests 
with radioactive iodine. The size of the thyroid 
gland was estimated by three observers, and an 
initial dose, based on this estimate and on measured 
excretion of a tracer dose, was administered in an 
attempt to deliver approximately 10,000 roentgen 
equivalents to the gland. The average quantity of 
I! used in these 184 patients was 8.2 millicuries, 
with a maximum initial dose of 11 millicuries and 
a minimum effective dose (after operation) of 1.7 
millicuries. Doses are expressed in terms of New 
York millicurie. The average dose was about 10,000 
roentgen equivalents, or about 80 microcuries taken 
up per gram of thyroid gland. In 7 cases of extremely 
severe disease, Lugo.’s solution was administered 
from the third to the eighteenth day after radioiso- 
tope treatment in order to accelerate a remission 
of symptoms. 

An attempt was made to use a single therapeutic 
dose. Patients who were not well by clinical and 
laboratory criteria in 8 weeks received a second dose 
of radioactive iodine; only a few required a third 
dose. One hundred and thirty two patients were 
cured with a single dose of I"*!, 43 patients required 
a second treatment, and 9g had three treatments. 
Thirteen patients developed hypothyroidism which, 
in all instances, was controlled by desiccated thyroid 
in daily doses. Since the article was submitted for 
publication, the authors have treated an additional 
106 patients, all of whom were cured. Myxedema 
developed in 5. One patient required seven treat- 
ments with I'*! (total dose, 38 microcuries). 

The authors consider the use of internal radiation 
with I! as the treatment of choice for patients 
with diffuse toxic goiter. In toxic adenoma its use 
should be reserved for those patients in whom surgi- 
cal intervention is not applicable because of coinci- 
dent disease which would inordinately increase the 
operative risk. Frank L. Hussey, M.D. 


Lethal 
dose at: 
lev 
4,000 1,550 elof A 
3,100 
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CLINICAL ENTITIES—GENERAL PHYSIO- 
LOGICAL CONDITIONS 


Widened Concept of Shock. Description of Local 
Shock (A propos des conceptions élargies du choc. 
La notion de choc local). X. SERAFINO. Rev. chir., 
Par., 1950, 69: 55. 

Chronic shock is characterized mainly by hypo- 
proteinemia and diminution of the volume of the 
circulating blood. In addition to these two con- 
ditions, the syndrome is constituted by loss of 
weight, increase of extracellular fluid, and intensified 
susceptibility to acute shock. Neuroendocrine and 
metabolic inertia seem to diminish the resistance 
of the individual and thus create chronic shock. 
Protein molecules play the leading role in the physio- 
chemical equilibrium of plasma as well as in the im- 
munologic defense of the organism. Hence, the pro- 
tein metabolism is the determining factor in the 
causation of conditions under discussion. 

Local shock, a term introduced by Thomson and 
Lincoln, is characterized by local vasoconstriction 
followed by vasodilatation. Such a vasomotor dis- 
order interferes with the evacuation of metabolic 
products deriving from the disintegration of tissues, 
and leads to a local anoxia. This condition produces 
a local fall of temperature and livid discoloration 
and retraction of the skin. The concept of shock has 
gradually been widened to include not only subacute, 
but also clinically asymptomatic conditions. 

Visceral manifestations of a general anaphylactic 
disorder or those following operative trauma may 
serve as examples of local shock. The latter may 
spread and lead to generalized shock. 

Vascular stasis plays an essential role in shock 
conditions. A zone of ischemia produced by com- 
pression of the skin, persists longer after the release 
of pressure in the presence of grave shock than 
under normal conditions. It is very doubtful, how- 
ever, whether shock is always accompanied by 
marked disturbances of the capillary permeability. 
An exception is noted in local shock which appears 
to be accompanied by hyperpermeability of the 
capillaries in the affected zone. 

JoserH K. Narat, M.D. 


Blood Volume in Surgical Disorders. W. C. Witson. 
Edinburgh, M. J., 1950, 57: 30. 

After reviewing the methods of blood volume 
measurement and the recent work on hemorrhage 
and trauma, the author presents his experiences and 
the observations of other authors relative to blood 
volume in abdominal emergencies and surgical 
operations. 

Four methods of estimation are described which 
seem to give the best claims to convenience: 

1. By the carbon monoxide method, which meas- 
ures directly the red cell volume, a known volume 


of carbon monoxide is inhaled from a closed re- 
breathing circuit and the blood concentration of the 
carbon monoxide is measured when equilibrium in 
the system has been reached. The total blood 
volume is calculated from the red cell volume and 
the hematocrit of the venous blood. 

2. With use of the dye-hematocrit method, a known 
quantity of noritoxic, nondiffusable dye is injected 
intravenously, the dye concentration of the plasma 
is measured after time is allowed for mixing in the 
circulation, and from the dilution of the dye in the 
plasma the volume of plasma is calculated. With 
this and the hematocrit the total blood volume is 
calculated. 

3. The differential agglutination method is in- 
genious. A group A subject is transfused with a 
known number of group O red cells, and after time 
is allowed for mixing, blood samples are taken. 
The group A red cells are agglutinated with a potent 
antiserum and the group O cells are counted. 

4. The radioactive isotope method involves label- 
ling red cells with radioactive iron or phosphorus, 
which cells are injected intravenously. Blood sam- 
ples are taken at intervals afterwards, and their 
radioactivity is measured. 

The dye-hematocrit method gives higher red cell 
volume than either differential agglutination or the 
radioactive methods, while blood volumes measured 
by the carbon monoxide and dye-hematocrit meth- 
ods have been found to correspond quite closely. 
Although hemolysis and cloudiness interfere with 
the accuracy of the dye-hematocrit method, it is 
the most convenient method, especially in the in- 
vestigation of acute and dangerous reduction of 
blood volume. The carbon monoxide is not without 
risk in these circumstances and the other methods 
are either too restricted in their application or are 
too complicated. 

The author and his colleagues used the dye- 
hematocrit method (T-1824—Evans Blue), and the 
patients were investigated under basal conditions 
in the postabsorptive state. The blood samples are 
taken without stasis (from the femoral vein or 
artery when circulation is greatly depressed) and 
at 10, 20, and 30 minutes after injection. Plasma 
dye concentrations are determined by the use of a 
photoelectric absorptiometer. For routine clinical 
work, a simpler method of taking a single sample at 
10 minutes after the injection and the hematocrit 
is determined from the hemoglobin or specific gravity 
estimations. This involves an average error of from 
1.3 per cent to 3.3 per cent. 

After small bleedings dilution begins as early as 
30 minutes, and may be well advanced at 2 hours, 
but is usually not complete until 24 hours. Not in- 
frequently, over-dilution occurs. Generally speak- 
ing, dilution is a slow process in man. There is no 
evidence that any significant number of red cells is 
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added to the circulation. When a liter or more of 
blood is withdrawn, completion of dilution is still 
further delayed. Hemorrhagic “shock” occurs fol- 
lowing the loss of 30 to 50 per cent of the blood 
volume. Failing transfusion, profound and progres- 
sive changes in the tissue oxidation and oxygen con- 
sumption, severe acidosis, and other features of 
stagnant anoxia supervene. The central feature of 
traumatic “shock” is reduced blood volume, due 
entirely to hemorrhage. There is no generalized in- 
crease in capillary permeability. Hemoconcentra- 
tion occurs only when plasma is lost, as in burns, 
and plasma loss is confined to the site of injury. 
Whether prolongation of the period of anoxia can 
produce a state irremediable by transfusions is un- 
decided. 

Severe trauma often proves fatal, although hem- 
orrhage is controlled and blood volume is fully re- 
stored and maintained, as in injuries to the brain 
and lungs and injuries complicated by massive 
bacterial infection or fat embolism. Abdominal in- 
jury may be followed by complex circulatory dis- 
turbances and may be fatal within a few hours. 
The majority of the fatalities, however, are due to 
renal failure several days later. 

Apparently, injury involving a large reduction in 
blood volume is followed by active renal vasocon- 
striction which persists long after the blood volume 
and cardiac output have been restored. Renal 
failure is more common after abdominal than after 
limb wounds. Similar changes are found in per- 
itonitis. 

Common changes in peritonitis are a reduction in 
blood volume, mainly of plasma volume, a parallel 
reduction of total circulating protein, and a dispro- 
portionate fall of the total circulating albumin. 
There is evidence of impaired liver and renal func- 
tion. Liver function is quickly restored but the 
kidney function remains disturbed for days. In 
patients who recover, the volume and protein defi- 
cits are speedily corrected by intravenous infusions, 
except that of the total circulating albumin, which 
may persist for weeks. Sometimes the cell volume 
declines from the fourth day, for 2 weeks or longer. 

Plasma volume reduction in peritonitis seems to 
be due to plasma exudation in the zone of inflam- 
mation, or to ileus with large fluid and salt losses. 
Sometimes both are present. Early decline in cell 
volume may be due to stagnation—possibly at the 
zone of inflammation—and the later slow decline 
due, in part, to extravasation and loss of cells into 
~ = and wall of the inflamed and obstructed 

wel. 

There seems to be some adaptation to the re- 
duced blood volume when peritonitis develops slow- 
ly. This adaptation, however, is less striking than 
in severe anemia. 

Oligemia, or failure of adaptation to it, and 
bacterial intoxication contribute to the final collapse 
of patients. 

Simple fluid depletion can be followed by striking 
circulatory and renal disturbances. 


TABLE I.—BLOOD LOSS IN OPERATIONS 


Blood loss in ml. 
Operations Cases 
Max. Min. Av. 

Herniotomy 4 40 1s 27 
Gastrojejunostomy 2 100 62 8r 
Lumbar sympathectomy 4 122 78 04 
Resection of intestine or colon 4 420 80 230 
Total gastrectomy. Splenec- I 323 

tomy, partial pancreatectomy 
On bile passages 5 1023 45 381 
Brain—acoustic neuroma I 476 
Radical mastectomy 10 968 374 546 
Partial gastrectomy 9 1273 157 559 
Splenectomy 3 923 280 614 
Bone tumors 3 865 500 730 
Perineal excision of rectum 2 1090 948 101g 
Abdominoperineal excision of Io 1748 581 1140 

rectum, etc. 

Total 58 


Simple occlusion of the bowel and strangulation 
of small segments is associated with a fall of plasma 
volume only when fluid and salt losses have been 
large. Strangulation of larger segments is followed 
by pronounced reduction in plasma and cell volumes. 
In the early stage the fall is easily corrected by 
transfusion of blood, but in the late stages when 
the bowel has lost, or is losing, its viability the re- 
sponse to treatment is similar to that in severe peri- 
tonitis. The author believes it is better to resect 
doubtfully viable bowel in every case. 


TABLE II.—BLOOD LOSS AND BLOOD VOLUME 


Volume 
Blood loss 


nges 
Sex Dura-| pp 
Case] and Operation tion fall. 
age min. Per 
ml. Plasma} Blood 


A |F.60 | Laparotomy 30 Nil 55 2 | +163 | +157 


B | F. 47 | Cholecystec-| 80 Nil 45} 1 | +408] +506 
tomy 


C | F.64 | Radical mas-| go | Small | 477 | 14 | —321| —433 
tectomy 


D |M.51| Partial gas-| 120 | Large | 877 | 18 | —875 |—1001 
trectomy 


E |M. 67| Abdominoper-| 167 | Large | 965 | 24 | —317| —6390 
ineal excision} 
of rectum 


F |M.71]| Abdominoper-| 150 | Large | 1125] 20 | —900|—1607 
ineal excision! 
of rectum |(115)* 


G |M.69| Abdominoper-} 135 | Large | 1514| 27 
ineal excision] (110)* 
of rectum 


*Figs. in brackets = time of blood volume estimation. 
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Blood loss occurring during operation varies great- 
ly. Loss of a liter or more during a prolonged opera- 
tion produces intense shock, and when the loss 
reaches 1,200 milliliters the blood pressure often be- 
comes unrecordable and the radial pulse impalpable. 

Blood volume estimations after large blood losses 
are not entirely reliable and may be too low, al- 
though in the majority of cases there is a reasonably 
good correspondence. With large blood losses the 
volume fall tends to be greater than the blood loss. 
If the discrepancy between blood loss and blood 
volume fall is a real one it would indicate that dur- 
ing severe operations a fraction of the blood stag- 
nates and passes out of effective circulation; thus 
the danger to life would be disproportionate to the 
quantity of blood lost. 

Hemorrhage during operation is more serious 
than that in a conscious patient. Transfusion is 
always desirable after a loss of 800 milliliters to a 
liter of blood, and it becomes imperative after the 
loss of 1,200 or more milliliters of blood. Anesthetic 
drugs, particularly ether and the barbiturates, 
render the patient more sensitive to blood loss. 
Repeated small bleedings are less well tolerated 
than single large bleeding of the same volume. The 
indications are that the responses of the small blood 
vessels are altered, whereby the flow of blood in the 
peripheral circulation is greatly retarded. 

Cases are reported to illustrate the points made. 

Jacos T. BRapsHER, M.D. 


Contribution to the Subject of the Cushing Syn- 
drome (Beitrag zum Cushing-Syndrom). WERNER 
CaTEL. Neue med. Welt., 1950, 1: 83. 


A series of 5 photographs are presented in the 
original text. The first picture shows a slender 
handsome boy of 9 years, with a thin, intelligent- 
looking face. The second picture shows the Cushing 
syndrome already well developed. The condition 
started to develop shortly after the age of 10 years. 
The photograph taken at 14.5 years exhibits the full 
blown syndrome with the moon-shaped face, enor- 
mously fat trunk with the typical purpural striae, 
ebons, hypertrichosis, and relatively slender 
imbs. 

At this most advanced stage of the disease the boy 
was bedridden because of weakness and lumbar 
pain, and perhaps also because of a marked mental 
and emotional apathy. There was present a hyper- 
glycemia (particularly marked with the glucose 
tolerance test), hypertension, hypercholesterinemia, 
and a mild grade of hypercalcemia. The roentgen 
examination disclosed a more or less generalized 
osteoporosis, particularly marked in the spinal col- 
umn where the vertebral bodies exhibited in the 
thoracic and lumbar regions a marked decrease in 
calcium content, narrowed bodies, and irregular 
epiphyseal lines. The skull bones were thinned, but 
the sella turcica was normal in appearance. 

Roentgen therapy was given, at first to the hypo- 
physeal region and later to the suprarenal glands, 
without apparent benefit. The left suprarenal gland 


was then removed; removal was followed by rapid 
and continued improvement, so that the photograph 
of the young man at 17.5 years of age disclosed a per- 
fectly built youth with normal sexual development. 
He then seemed to be in perfect health and was able 
to perform heavy labor without inconvenience. 

Histologic examination of the removed suprarenal 
gland in serial sections failed to bring to light an 
adenoma, or other gross pathological changes in the 
gland substance. There was an almond-sized hemor- 
rhage in the region between the innermost cortical 
layer and the medullary substance. The borders of 
this cavity showed in places a bloody discoloration, 
and the bordering cortical and medullary layers ex- 
hibited a dirty dark-red discoloration. Transverse 
sections showed that the hemorrhagic cavity ex- 
tended through the entire upper half of the supra- 
renal gland and as far in depth as the large medullary 
veins. The cortex was, as a whole, intensely yellow 
in color, and the medulla exhibited a grayish dis- 
coloration. The venous sinuses and the veins of the 
inner cortical zone and of the medulla were markedly 
distended with blood. The hematoma may have 
been produced during the operation itself. 

The author believes that the syndrome was the 
result of faulty functioning of the suprarenal glands 
operating directly on the body metabolism, or in- 
directly on the other organs of internal secretion. 
Thus, the hormone of the cortex of the suprarenals 
might affect directly the phosphorization in the in- 
testinal wall with results on the carbohydrate and 
vitamin metabolism, or might affect the protein and 
fat metabolism as a result of stimulating the process 
of ketone production, and might affect the excretion 
of sodium chloride and the metabolism of the other 
minerals. The hyperglycemia would, on the other 
hand, be the result of stimulation of the pancreas; 
the osteoporosis and hypercalcemia the result of the 
stimulation of the epithelial bodies; and the hyper- 
tension the result of the stimulation of the chromaffin 
system. The obesity might also be a secondary 
manifestation, resulting from stimulation of the 
diencephalohypophyseal region. 

Unfortunately the preoperative biologic or colori- 
metric study of the urinary excretion of dehydro- 
androsterone could not be done. 

Joun W. BRENNAN, M.D. 


The Possibilities in the Cytologic Diagnosis of Can- 
cer (Die Moeglichkeiten einer zytologischen Krebs- 
diagnostik). HERMANN HENGSTMANN. Neue med. 
Welt., 1950, 1: 224. 

A disadvantage of the cytologic method of diag- 
nosis, in any form, is that it gives purely a positive 
result; cancer cannot be ruled out. Another dis- 
advantage lies in the fact that despite the efforts of 
numerous scholars there has been produced no single 
characteristic of the cancer cell which distinguishes 
it from all others. The most distinguishing charac- 
teristic of cancer cells in general is their polymorph- 
ism as observed when they are present together in 
large numbers. 
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In the various fluids and secretions the tumor 
cells appear singly or in cell groups or complexes; 
however, actual tumor stroma is but rarely encoun- 
tered. Therefore, the term cytohistology (Richard- 
son and coworkers, Am. J. Clin. Path., 1949, 19: 
323, 328), is, in the author’s opinion, fraught with 
the possibility of misunderstanding and error when 
used diagnostically. 

In order to procure material as free from con- 
tamination and as fresh as possible, that author has 
developed the so-called “‘aimed puncture” method. 
This consists in introducing a 2 mm. cannula with an 
accurately fitting mandrin and a cylindrical square- 
ground point into, or as near as possible to, the 
tumor mass, metastasis, or lymph node and pro- 
curing by suction a small cylinder of tissue which 
may then be examined on a smear or daub prepara- 
tion. This method may be correlated with the findings 
procured by examination of the desquamated con- 
tents of the body fluids and secretions. Also, when 
possible, biopsy and surgical specimens must be 
procured to check against the cytological findings, 
at least until such time as the latter can be placed 
on a firmer basis. The author believes that for the 
interpretation of the cytologic specimens, previous 
training of the cytologist in pathology would be of 
value; he believes this to be true despite the claims 
of Papanicolaou who states that the lack of such 
training enables the cytologist to approach the ex- 
amination with a more open mind. 

The results reported in America with the cytologic 
method seem better than those reported in Germany, 
perhaps because in America there are good schools 
for the training of cytologists while in Germany the 
examination is frequently made by the clinician. 
The examiner should, of course, be thoroughly 
schooled, not only in the recognition of the charac- 
teristics of the tumor cell, or cell agglomerations, but 
also in the normal cytology of the region under study, 
so that the atopic character of the neoplastic cell 
can be spotted almost automatically. In this train- 
ing of the cytologist the tissue removed at operation 
or autopsy should be available for comparison with 
the other findings. 

The staining methods of May-Gruenwald and 
Giemsa are regarded as the best for general examina- 
tion, although the excellencies of the method of 
Papanicolaou are acknowledged. The phase-con- 
trast procedure in which the fresh, living cell free of 
secondary changes is observed, is mentioned; it is 
recognized as an advance, but is not especially new. 

Joun W. BRENNAN, M.D. 


Presentation of the Results of Cancer Treatment. 
RALSTON PATERSON and Marcaret Top. Brit. J. 
Radiol., 1950, 23: 146. 

No generally accepted method of providing de- 
pendable statistics from which the results of cancer 
treatment may be assessed is at present available. 
The authors present certain working principles that 
they consider essential for the uniform presentation 
of the results of this treatment. 
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These principles include (1) simplicity, (2) the 
showing of all relevant figures, (3) an agreed method 
of presenting percentage results, preferably by the 
crude survival percentage which takes the number of 
known alive over the total number in the sample, 
and (4) agreed fixed reporting periods, conveniently 
at the third, fifth and tenth years. 

Examples of tables (using crude rates) are given, 
and suggestions are made for improved control by 
preregistration. An audit was carried out before 
publication of the statistical reports. 

Ety Lazarus, M.D. 


Treatment of Lymphosarcoma of the Neck by a 
Combination of Nitrogen-Mustard Therapy, 
Roentgen Therapy, and Surgery (Traitement 
d’un lymphosarcome du cou par l’association du 
nitrogéne-moutarde de la radiothérapie et de la 
chirurgie). F. and H. Tsevrenis. Presse 
méd., 1950, 58: 410. 

A 39 year old male noted enlargement of the cervi- 
cal lymph nodes on the right side some 3 weeks before 
coming in for consultation. The patient was thin, 
suffered some pain irradiating into the right hemi- 
thorax, and had a subfebrile temperature. Puncture 
of an enlarged gland resulted in a diagnosis of 
primary lymphosarcoma of the neck. The cells 
were immature, the protoplasm was intensely baso- 
philic, and the nuclei were reticular and contained 
nucleoli. The cells tended to be atypical and recalled 
the basophilic erythroblasts of the bone marrow. 
Nitrogen-mustard, associated with atropin (yperite) 
was initiated in daily oral doses of 5 mgm. for 5 days 
without serious inconvenience to the patient. This 
resulted in a spectacular melting away of the enlarged 
nodes without, however, complete disappearance. 

Surgical evacuation of the area was then prac- 
ticed, and during the entire further course of the 
disease there was no further evidence of activity in 
this area. However, a month later the deeper glands 
of the right side began to enlarge, together with the 
superficial glands of the left side. Further courses of 
nitrogen-mustard resulted in the retreat of the 
process on the left side, but merely arrested (after a 
total of 45 mgm. of yperite) that on the right. 

The addition of roentgen therapy resulted in a 
temporary recession of the process on the right side; 
however, after 1.5 months a recurrence appeared in 
the carotid glands on the right side. This time 
neither nitrogen-mustard nor huge doses of roentgen 
rays had more than a temporary arresting effect and 
removal of the right carotid chain of nodes was 
undertaken surgically as a last recourse. During 
this operation the jugular vein system was opened 
twice and some air was sucked into the heart, with- 
out, however, any apparent ill effects. The operation 
was quite bloody and was terminated with a blood 
transfusion. This transfusion corrected a tendency 
toward leucopenia (apparently a result of the 
nitrogen-mustard therapy). 

A month after this last operation a new recurrence 
developed as a rapid generalization of the sarcoma- 
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tous process. A mass appeared in the mediastinum, 
the lymph nodes in both axillae enlarged, and 
edema appeared in the right upper extremities. A 
course of 15 mgm. of nitrogen-mustard caused a 
disappearance of the edema; however, the patient 
died 6.5 months after the first examination. 

As a result of this experience the authors’ advice 
for this type of case is surgical exeresis of the 
affected nodes after a preliminary attack with yperite 
combined with roentgen therapy. 

Joun W. Brennan, M.D. 


DUCTLESS GLANDS 


Thyroinhibitive Action of Thiocyanate of Potassi- 
um and of Propylthiouracil (L’action thyroinhi- 
bitrice du thiocyanate de potassium et du propyl- 
thiouracil). G. H. Dettour and D. Hioco. Ann. 
endocr., Par., 1949, 10: 411. 


A series of albino rats were given increasing doses 
of N-propylthiouracil for 10 days. The weight of 
the thyroid gland per 100 gm. of body weight of the 
animal increased from 21.5 to 70 mgm. and the 
iodine content of the thyroid gland tissue rapidly 
disappeared. Thiocyanate of potassium used in the 
same manner produced much less hyperplasia of the 
gland and a far smaller decrease in its iodine content. 

Two other series of white rats were given the 
usual de-iodinizing 10 day injections, the one with 
N-propylthiouracil and the other with thiocyanate of 
potassium. However, they were given, in addition, 
increasing doses of iodide of potassium. With the 
large doses applied neither of the antithyroid prep- 
arations were able to prevent a certain amount of 
iodine fixation by the thyroid gland. 

A series of these experimental animals were de- 
iodinized in the usual manner, being given 5 mgm. 
per 100 gm. of body weight of the thiouracil for 10 
days. Each of the animals was then given 1 mgm. of 
potassium thiocyanate, and this injection was fol- 
lowed at lengthening intervals by the subcutaneous 
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injection of potassium iodide. The subsequent anal- 
yses of these glands showed that the effects of the 
injection of potassium thiocyanate did not last longer 
than 5 hours. When the propylthiouracil was simply 
discontinued after the de-iodinizing 10 day treat- 
ment, without the addition of any other medication, 
the weight of the gland returned to normal within ro 
days and the iodine content not only returned to 
normal but even surpassed the normal. 

A series of white rats, de-iodinized as described, 
received during the last 3 days of the 10 day course 
of thiouracil varying dosages of potassium iodide and 
potassium thiocyanate as the authors wished to de- 
termine the amount of potassium iodide required to 
neutralize the antithyroid effects of a given amount 
of potassium thiocyanate. It was found that ap- 
proximately one-half milligram of potassium iodide 
was sufficient to neutralize the effects of 30 mgm. of 
potassium thiocyanate. 

In a final experimental series the authors at- 
tempted to determine the point in the absorption and 
metabolism of iodine by the thyroid gland at which 
the effects of the potassium thiocyanate are exerted. 
The animals were de-iodinized as described, and then 
go minutes before death each received 1 mgm. of 
potassium iodide. This was followed in 30 minutes 
(1 hour before death) by increasing amounts of the 
thiocyanate of potassium. It was found that the 
thiocyanate not only prevented the absorption of 
any new amounts of iodine but actually removed 
some which had become fixed during the previous 
30 minutes. This is regarded as a further argument 
in favor of the theory that the action of the potas- 
sium iodide affects the absorption of inorganic iodine 
by the thyroid, but has no effect on the iodine of this 
organ once it has undergone organic synthesis 
(thyroxine, di-iodotyrosine). 

From these studies the authors conclude that 
potassium thiocyanate has no appreciable anti- 
thyroid effect when limited to physiologic quantities. 
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